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Phan and eafie direQions for placing the 

« Axclice, -and marking ite hours -m Sun-dy- 

als , afcer the French, Ttalan , Babylonian an 
Jew;h mariner. RSS 


TORI withthe mennerof drawing the lines o 
. the figns, 'of fitiding our the heighr of the-Sun above 
' the Horizon , and the Eaft- rifing of the ſame, thg' 
Eleyation of the Pole, and thz pofitionof 
the Meridian; 


All which may 'be done 1 in an ny ſuperſicies whatſos 2.y er, and 3 | 
in wha ſituation gs] it es ill ue all 2, 


ps, conpen.  - © one 
- 'Printed 'by Tho. Leach | and ure to. be ſold By 1ſ«4e- i *” 
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GEORGE VILLIERS, 


Duke; and Marqueſs of Barking- __ 
" ham, "Earl of Coventry , ViſcouncYVilhers, | 1 
R, Baron Wheaddon, and Res, Knight 5g "4, 
.*- the moſt noble Order of the | .. = 

«+. » | Garter, &c, : 


ed ving bad the bonour to ob- 4.3 
ſerve your  Grarzes great affe- | I 
_ Hop, and —_ te Sciences and Arts, # 
| and your. own-excellency being moſt e- Ms 
 mliment therem , together with your PS all 
' knparallel d Lins and inclination to the be 
Mendowr of yaur Native Country, in _ 
romoting Learning and Ingenuity. , 
beſe high merits with my own par- Ys 
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endeavours of the 
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tion ; preſumin 
t bring fer 
20 of worth that, barthndt yet 
lig ht , end if ye Grace ſhall. ple 
to pardoy. my ohſervant preſum; 
You wil:hereby more Stritt 
him ever to honour your Heroick worth, 
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I Concerning the particulars of this 
TREATISE, 


@Hercas-the Superficies or - outfides 
Ta whercon Dyals may be made, may 
be cither flat, bowed , or crooked, 
+ plain or rugged, & ſituated fiverſly, 
£2) che moſt parr oft the -bookstrearing 


Y 
—_ 
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making flat. Dyals in all:kinds of poſitions , Hori. 
zontal, Vertical, Meridional, Septentrional, Ori- 
. ental, Occidental; Declining, Inclining ; Incli- 
ning, and Declining ; and accordingly in all o- 
ther kinds of ſuper ficies. | 55S: 

. They mayalſoſhew., for thoſethat are igno- 
rantot it, che way to find the elevation ot the 
Pole, the Meridian line , the Declinings , ' In- 


: clinings, and other particularitics, 
Bur Monſieur de Sargues intention being to 
liſh nothing , if it be poſſible, that is to be 
und-in another Book, and ro give,you only the 
eneral Rulero make, and nor tocopy out anum- 
Wa exawples all diffcring one from arocthers 
. will give you but one cxample. only in this vo- 


- dume by this ubiverſal manncr , the diſcourſe 
Ee SIT 4s * A | ET whcre- 


34/7 S EIS Pope” : . ; 

: 85% '_# # 
RIES, , . 

King 245-44 
ut! L ' - 


Cay 


/. of chis matter , contain ſeverally che manner of - 


n We. 3 46.6 _ TJ My. , * 
Petr EN > MEM Ea. FO 2 B42 3 : Fro 4: For: 
? I OD ah 7 o : 


» 


whereof may be applyed generally to all kinds of 
perficies, and in what ſituation ſoever they be, - 
* . withouthaving any knowledge of the Pole,. nor of 
che height of the Sun , nor of the declining or in- 
clining , nor of the Meridian line, nor-of any o- 
ther thing in Aftronomy , and without a needle 
touch'd , nor of any kind of thing that may give 
a beginning to that, as you ſhall ſce yer better 

when we ſhall treat of the praQtice. RE 

And in pra&iſing this general Rule, you ſhall 
find at one and the ſame rime , the elevation of 
the Pole, andthe poſition of the Meridian, yow 
5 ſhall know-how to place the needle of your Dyal, 
and ſo you. ſhall come to find the equal hours, 
Wwhichare called hours after the Fravch way , alias 
Aſtronomical. | | F 4 
- .. The reſt being more curjous than neceſſary , I 
* thought to ſer down-nothing elſe but thofe rwo 


- 
2, va. 


things; But have been perſwaded , for the ſatis- 
faQtion of fome, to add alſo the manner of draw- 
ing upon the ſame ſuperficies , the lines of the 
' ſigns ,, the hours after the Jcalian and Babylonian 
.way., andof the Antients, the height of the Sun, 
"IP | and the ſituation thereof, in reſpe& of the: Ho- 
—_: -- Tizon,. $570 THe 0 & 6 
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Dr affice of Sun-Dyals. 
: | MY diverſe chings are repreſented Ji Sun. 


© **Dyalsby the ſhadow of the-Sunz to. divers 
- erds , thichout is ſhewn by them , and ſcrves on- 
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- . » ThePreface. | 
ly for that purpoſe evcry day. Other things ar 
repreſented allo by it, as the ſigns, and cok ages 


icularities, whereby it may fcrve ſomerime for 


the divertiſement of a few 

Inantienttime the hours were not counted as 
they are now a dayes, and in /tahy at this day 
they arc counted otherwiſe than in France 

The manner that they count their hours in 
Franceis according to Aſtronomy , and here is ar 


length a generall way of framing and making 


Dyals with kourcs equal to the Sunzaccording as 
the hours arc now counted in France, after which 
way one may come toſhewif need be, by the ſha- 
dow of the Sun, and alſo of the Moon , what- 
ſoeyer can be ſhewn concerning other. citcum- 
ſtances to ſarisfie curioſity; | 

There are two things which together do com- 
poſe thoſe kinds of Dyals of equal: hours; after 
the French way, the one is as piece that ſhoots our 


or ſallies our of the ſuperficies of the Dyal , the 


ſhadow- whercof falling. upon this ſuperficies , 


ſhews what a clock it is , the other are the lines. 


drawmupon the ſuperficies of the Dyal , each of 
them: repreſenting one of the hours after the 
French way. : 


They make Dyals after the Frexch way where-- 


in there is only the ſhadow ofone portion alone , 
as might be a-button of the piece that ſhoots our, 
that ſhews what a Clock it1s, But in this gene- 
Tal way, there is ill the whole ſhadow of all the. 
tengrh, ina dire& line of this piece thar. ſhoots 
our., ſhewing continually what a Clock. it is,of 
bas AS: which 
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which x es Kuta may iv if you will a : 
Wemmas mee a with that burton only, : 
-with all the other parriculariries char : 
- may bo added roſuch Dyals, 'Some call. by one. | 
and the fame name'theſe two kinds 'of pieces the _ v I 
ſhadow wherecof\.ſhews the hour, as well: thar- | 
ſame whoſe ſhadow ſhews continually the hour 
at length, as that which bach burthe ſhadow of- 
a/button to ſhew it, | 
But ro-the end we may diſtinguiſh both Finds 
of pieces one'from- the other ,, thar ſame whoſe 
ſhadow ſhews the hour ar length ;, and is the ori-. 
inal _roricn n396. at all the others, call; itrhe axeltree- 
of the Dya 
. This axeleree may -be made as well with a 
Rraight, round, and ſmoorh-rod of yron ov brafle,, 
as wich a'flat piece, :and cur of one {ide in a 
ſtraight line, 
'There are oftenother rods inthe Dyals, which 
ferveto bear up the axeltree that ſhoots out, and: 
_ kind of rods I call the: porn: of the ax- 
vroe,/: 
3 . , | Thelinesthat are drawn upon the ſuperficies. 
© of the Dyal , and that ſhew cachofthent one of: 
=» the hours: after the French way, Icallrhem lines 
of the hours'afer the French way. 
' Inthe innumerable\'mumber of ſuch kinds of 
Dyals as may be made after 'the French: way, ie 
_—_ thar he nn ot che Dyal,' is cicher 
oc is-not ſo akoget 
When the ſuperficies Sofa the Dyal is all flat, e- 
wry ine fche hour TS. ca : 3 
- And: 
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The Prifects 


And when the ſupcrficies-ofthe Dyal is tiotalt | 
: pogethcr flat, irmay be thatevery line-of hours 


is not all firaightalio.,-. 9 2» 
To make one of thoſe-Dyals of equal hours af- 
ter the French way , by this univerial -way; there 
arc two things to be done one after another. The 
firſt is to place the axcltree as it, ought to be. , that 
js , ſhooring our of the ſuperficies. ot:the.Dyal z 
Fhe ſecond 1s ,; to: draw the lines of the hours as 


ehey muſt be upon the ſame {uperficies.. : 
*  Andby means of this general.way,.you ſhall do» . 
thoſe two things without knowing in.what. day 


nor4n what-time of the yeAr, nor 1n what Coun- 
try youare, without knowing what the ſuperfi- 
cies of the Dyal is, whether ir. is plain or rough ,, 


nor which way it looks, .withour knowing any 
"vhing concerning the making and the placing. of 


the parts ofthe world , or without any- $kill an- 
Aſtronomy, withour any needle touch'd with the: 
loadſtone, or any inſtrument or figure that may 
ſerve for a beginning. towards. the making of a: 
Dyal-: Burt by the means only of the Beams of the 
Sun , by onegeneral rule youſhall place the axel- 


| tree, and drawthe. lines of thoſe hours upon one 


of thoſe Dyals whatſoever the. ſuperficies may 
be, and which way ſoever it looks, with all the 
celerity and exaQneſle that is poſsible in art ;.and 


it you are equally cxa@ in every operation., you. 


ſhall make by this means many Dyals upon diffe- 
rent ſuperficies,. and turned cowards ſcveral parts: 
of the worid,. which' ſhall agree. plainly among; 
themſelves , and if you do nor do tr, you ny be 
We ure: 
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The "Preface. 
fure that the fault is on your part, and not in the 
rules, ſince thar others do ſucceed well in it.- 

There are ſome pieces that are requiſite for the 
framing ofa Dyal, and whercof ir is compoſed , 
ſuch are che axcl-rree rod with its ſupporters. 

There areother piccesthat muſt be uſed in the 
makingofa Dyal, as Rules, Compaſles, a Squire, 
a lead with his rwo ſrames,one to mark with, and 
the other to level, | 

There are fome other things that you-ſhall uſe 
alſo, as pegs, and rods, cithcr of yron,or of brafle, 
or of wood , ſome ſharp at both ends, the others 
ſharpar one end only ,* rable,cither of wood, or 
of flate, or of any other ſtuff, flat and (olid, to 
draw upon if need be , fome ſtraight lines wich 
therule, and in cgfe the ſuperficies of the Dyal 
were plain and even, you muſt ule ſome fine 
ſtrings, ſupple and ſtrong, ſome maſtick, cement, 
- or plaiter,or ſuchlike ſtuff fir ro ſeal with , &«. 
all which things you muſt-have in rcadinefle , 
ow you wull go about che making of a 

ya 

- - And though yeu would learnto make bur one 
of theſe Dyals well, ir is fir you ſt.culd have 
ſome models of all thoſe pieces, and when you 
are upon thoſe chaprers that concern rhem, as you 
ſhall underſtand an Article, it wil] be requifite 
that withthe models of thoſe pieces, you work ar 
the ſame time ani aRual mogel of the thing which 
thar article. ſball reach you w do, fo you 
mult work from oneend to ancher, till you have 
at laſt every way compleatcd an actual of 
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The Preface, 
this kind of Dyals, and yot ſhall need to make but 
few of ſuch models of Dyals upon any ſuperficies, 
rurned towards ſeveral parts of the world , to 
bring you acquainted with the praQice of ma- - 
'"” king Dyals tothe life, orafter the natura},in whar ; 

ki as odd fituation of fuperficies focver they 

may be. 

Laſtly, you ſhall find the precepts and the de- 

{criprions tobe more troybleſome ,than rhe aftu- 

al making orworkin Eptudy only to be as exact in- 

every one of theſe operations of making of theſe 
Dyals,as in the praQtice of qtherArts. _ 
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The Epiſtle to the 
LATER 


Courteous Reader, 

Hes Treatiſe being wh. ry. rag an > ng , 

\ and general, ed of all iboſe that bawle 
Skrtl 2 the AE lit » 1 bave tbought tt peu 
duty to lay bold upon this occafion, to ſbew how deſirous 1 
bave ever beeu to procure any good wnio my Country, 
Therefore I bave cauſed it to be carefully tranſlated into 
Engliſh, and baveſet it forth for the good and mility of 
allfuch, as are curious, and true vyers of that Ar:z, Re- 
ing my ſelf moſt bappy to meet mith any occaſion awhere< 
1 ma) contribute any thing towards the a#yas.cement 
of learning, and of the publick good, — Non enim, no- 

bis folum nati fumus ; we ere not meant 0 be wha 
and ſuly fer our ſelues, As for the work it ſelf, 1 am (o 
confident it will ſo gatn the attentrue Keaders epprobats- 
0, 4s that 7 ſhall forbear to ſay a-1 niore tn commenda- 
0202 of it, thaze that it is ax expedite, and ſure wiy of ob- 
tazning the fite ofthe Ax1s, and of ethcr requiſites ix the 


framing of all ſorts of Dyals, of wo eſſe curnſicy, than uſe, 
performed 


wibeut the a a het.te id 


mn. 44 NR "wg a 1 
ng that God will enable me 


To all Lovers of Tngenious 
Pralires.” 


He French have excelled all other Nations in 

the Artof Pcrſpefrve for this laſt Age, their 
many Books and curions Writings fo excellently 
compoſed co witneſſe for them. 

Dyalling I accompr onekind of PerſpeRive , for 
that glorioas Body ttie Swx, the Eye of the world , 
traceth our the. lines and hour-pointes by his Di- 
urnal Courſe , and upon the refubjeted Plane 
by the laws of Pi&ure, Scenographically delineates 
the Dyal. EH 

Many have writ upon this ſubje& of ſeveral 
Countryes, in ſeveral Ages, many are che Rules 
and Pra&ices ſet down; But among all choſe of 
forein Parts , none hath performed the ſame 
with more caſe, and lefſe trouble , than Afonfieur 
du Sargues the Author; as wholy laying aſide 
thoſe redious obſervations of Azimuth's , Decli- 
_— wo ring Meridian ; Sub- 
ſtile, &c. 4 ing the operation only by 
three chlremiows of he Suns dow from pl 
Point, | 

It will not be amiſſe to give the Reader a ſmall 
conſideration hereof; the point B ofthe pin AB, 
inall the figures'is alwayes one part of the Axis , 

RE or 
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.  Todll[Lovers of Ingenious Prafiices. 
or.Gnomon Of the Dyal, and may be uſed ro: ſhew 
the hirur :- this point B, your muſt imagine” to: be 
the Center of the Earth ( for the vaſt diſtance ro 
the Sun, makerth the ſpace betwixt the Center and - 
ſuperficies of the Earch to be inſenſible) and from 
itar all rimes of tbe year { excepting the Aqui- 
no&ial -day } the Sun in its courſe forms two 
Cones, whoſe Apex is the point B, that next the 
Sun rermed Conus luminoſus or the light Cone , the 
other whereof our Author makes Me os Conus 
ambroſus the dark Cone, now in this dark Cone, 
it by any three! poinrs equally diſtant from.the 
ApexB, the Cone be cut, the Sefion will be a 
Circle parallel to the Equine#tal; And thereby, as 
the Author ſhewsmany wayes, the poſition of 
the Axis or Gnomon may be jound out, and the 
Dyal eaſily made, w_ 
Now ir reſts,courteous Countryman.that we be 
very gratefull, and every way forward to encou- 
rage Mr. D. King, one very induſtrious inthe ſtu- 
dies of Antiquities and Heraldry ; who out of 
his defire to ſerve his Country, hath cauſed this 
iece ſpeak Engliſh, hath been very caretull to 
eethe Cutts well done, and will ( nodoubt)proe. 
ceed to cauſe ſome of thoſe rare pieces of peripe- 
Rive in French to be tranſlated, 


T hen proſper King, untill thy worthy hand , 
The Glick hvntng make us ander land, 


JONAS MOORE ; 
Hatheſos Profeſſor. 
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_ I Figure,” | 
Toallfſorts of People: 
Ticome now to the firſt of thoſe two things tat you ave 
to doe for to make one of iboſe Dyals., which is. 


the manner how to find tbe poſition , or 
the placing of the Axeltree... 


@ Hen you have.a mind. to find oflt the tighe 
II placing of thzAxeltree of one of thoſeDy-- 
£0 als by this general way , mark firſt which. 
I waythe light of. the Suri comes to the 
place wh2re you will : make your Dyal , 
: I and. which way it goes out again, 
-- Then make fat upon th2 place, as the figure aboye doth 
ſhew, with cement, plaiſter, maſtick, '@rthe like , a peg or 
pin , AB, by the great end A, purring the other ſmall or 
ſharp end B as far out of the ſuperficies, of that place as 
you can, In ſuch ſort that while the Sun doth ſhine upon 
that place , the ſhadow of the end of the pin BY mayFall 
always upon this ſuperficies , and for the reft it is no- 
matter how this pin or peg be framed, or placed; or turn-- 
ed, you are only to laok to the ſmall end thereof, thar 
modbe in ſuch'a manner , that you may ſer or apply.upon - 
If one of the feet of the Compaſs. ET 4 
Then in a fair Sunſhiny day, when the wy yery clear, . 
and the ſhadowvery clean, whilſt ir falls upon this ſuperfi- 
ces in the figure below, mark in -y as the. figure ſhews, In - 
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» To all ſorts of People; 


one and rhe ſame day, at three ſeveral times as 


”4.. þ» £#4$ £.3>-4. of & Ry We g * J FIND 7k BY 
To c 5 4g EE : 


21'vee X > 
che& RETOBSP 4 D that aniwers £© the 
F a N '$. Y 4 Dn a #3 . 1% F v/ np . a id » Thos 
A Av _ "a_ 430 24 Ci 1 456 T6 w Te? G4 ; 1s i $ _——_ .* 
Hore't fe'is a time and place in 


Sun, - 
For in thar caſe how ſhorc ſozver the peg or pin B may 
be, the ſhadowthereof cannot goe and fall in this ſuperfi- 
cies , but at the end of anextreme lengrh. 
Therefore when the days are oqud with the nights, or 
l 


you have no more need of the lighr of the Furrgrand ye 


to be expreſſed , after I have briefly ſatisfied vhs © | 
ciens that take pleaſure to ſee the reaſons of ithetrmecre 
y. ee che 


or rules of the praQtice of the Arts , before the 
preceprs themſelves, 
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Tothe Theoriciens, 
This Reſolution will ſerve you... 
bo F. Frer you have conceived that the Sunin his full 


reyolurion of a natural day makes a'Circle paral- 
lel cothe : Dok and the reſt of this Hypo- 


theis, for Dyals, | | | 
The three beams of the Sun. or Rraight lines, BC, 
.BD, BF, makeintheir point vrcommon end B, ſome 
angles or corners equal one toandther ; with an other 
ſraighr one thar makes the fourth, which is the Axeltree 
of the Dyall, _ 9-6 
Now the poſition or placing of theſe three raight 
fines BC, BD, BE, 1s given out ; Therefore che pla- 
cing - this fourth which is the Axeltree of the Dyal is gi- 
yen allo. 
You ſhall have-hereafrer m the fourth figure an other 
ceſolution of this kind , before you have the way to. com- 
e ſome problemes, or pripelitions abour it. | 
- I ſaid ro the Theorictens , becauſe if you were not ar all 
verſed in any kind be ry either of Geometry or Art, 
ou Mi —_— inderitand me ar firſt concerning the2d. 
:& third figures following,becauſe of the ſhort 8 compen- 
dious way whereby 1 expreſſe my ſelf unco thoſe thar are 
Skilled in Geometgy-: bur I can aſſure you, that when you 
Have underſtood what is written in order for all ſorts 
.of people , if you come again to theſe ſecond and chird fi. _ 
gures , you: ſhall knew ar the very firſt fight what they 
Mean, 
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 Forqhe Theoriciens, 
And for thoſe that are skilled in Geomtry, 


"Y + Py He I fgyreis aplate of ſome thin, flxt, ſmoorh , and 
ſolid Ruff, as Iron tinned, or the like, vue, round , 
and having a hole juſt in the Cemcer,greacer or lefſer , ac- 
cording to the oceafon. 
The-l1I figure is « traighr rod, round, ſmoorh, and ſolid, 
as of Iron, or thelike-,. of the bigneſs of the hole in the 


plare. | 
The IH figures as it were a Whirl made of che plate , 
and.of thz rod pur thorow the plate , in ſuch ſorc that ic 
' 1s perpendicular to the ſaid plate , as the ſquire that turns 
| round about doth repreſent unto you., and 1s fo faſt that ic 
cannor {lr or move. 

In rhe V figure A B'is the peg or pin that hath mark'd 
unto you the points of the ſhadow C D P, the rods or 
ticks B C, BD, BF, are ſolid and (trong, as of wood , oc 
che like,having each of them a {lepe edve in a direRt1:ne all 
along , going from the point of the peg B co each point of 
the ſhadow CDF, and are ſo turned or ordered , char 
1n applying the whi:l unro chem,th< edge of the plate may 
goc androuch the three flope eages of the rods all at once; 
and the rods or flicks are made faſt in this fituation , in 
ſuch ſort that they cannot move nor fir, . 4 

The rule that crofſeth over the three ſlope edges, B C , 
BD,BF, toucherh them all three, or elſe two at the time 
only , whereby it ſhews wherher thoſe ſlope edges are all 

1n one and the ſame fituation, or upon one and the 
fame ground or no, and on waich fide is th-ir hollowneſs 
| whenthereisany, 

_ _ The handapplies the whirl unto ir , and keeps ic there 
call thz Axelrree BO! come to touch the end of the 
orpin B, and that at the ſam? time th edge of the plate 
ED H teuch the three flop: edges of the rods. 

And when the whirl is placed or ſetled after this man- 
| 'ner, 


For the Theoriciens, 7c. 

ner , the-rod is" the Axelttee dfche placed as 
it ought to be and chere ohoap es dereag oh elſe dur co- 
make ir faſt in this fituarion or 1 

The TV, ;figure-dochiſhew;:titrif yougee «con - 
of thin and ſupple rings inthis pra&tice or working , 1 
pulling thoſe rwo-mark'd with I e;and:Ib, to; make chem 
faſt in dire& lines, they 'would make therwo firings: doe + 
with bc,:b'f oben 3 Fo that you; can/ doe nothing ex- 


atly with _ which is the reaſanchat Amfrnr Deſar- 

s hath aought. fic to-make [uſe *df 'thent for the 
Rn of rhe Og of the anc 
"ou are oth lf and ſtrong. 


Tothe Theoriciens; 
And others that are hill d in Geometry, 


"T's foregoing figure ſhews tothe eyechat all the 
ieceg of the Inſtrument ate nate ſoRrong and firm, 
that they cannot bend, 
A Bis the pm., by whoſe: point .B,. you. hare, had the 
points of ſha ow © » Fa | DE, 
The three flicks or rods BC,BD, BF, have each of them 
a ſpzedge ina dire line at length 3 gomg-from” the 
poitit of the/pin 'B rothe three poines of ſhadow;CFD, F. 
: iTheſlbpe edges of thz"two longeſttiicks or rods!, 'BC, 
BF; have ſome portions made them-32equal every: one 
tro rherhird arid ſhofreſt Rick B D.! ff 5c punt ts 
- Thethreeiticks TH? 1D, IE, are'-every-onelonget thai 
BD, and all-thtee made even , thet«they are joyned all'by 
the end ro one of the-points EDH, of the flops edges of 
rhe other Ricks, / BC, BD,'BF, and their orher ends 1; are 


brought roget her in-one afid the ſame pointy]; © tft 
 **The rod BY is ftraights; round. Tmooth andRrong a4 of 
yron of the like ,'it'hath a Fraight Tine'B1, drawn from 
6ne'endroan other, arid ene of rhe og of this line 

e 


of the ſaid rod toucherh:the point of the pin And with art 
other point I 6f the ſame it roucheth /the ' point: 'of 'the 
A $21 04 331 15-237 577 
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threerodpornicks; © ff 0 201 07 75D 22h 

- *This being ſo, -the'rod BI cofnesroberhe! Axtltree of! 

the Dyal rightly placed; there femiits ricthingelſe dir'to 
make 1t faſt in this poſition or ſituation, 

___ The figure ſhews inthe rods that: goe from the point 
of the pin B, to rhe points of ſhadow C D E, how one may 
make faſt thoſe rods at one end to the pin , and alſo 
all rogether to one po int,by binding them to it; And how 

- they may be made f1it at the otherend roone point of 

' | the ſyperficies of the Dyal , by faſtning them co ic with 
maſtick”, plaſter , cement , or thelike, 

This way is more ſure than _= wich the firings 3 But 
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[To the Theoriciens ,. 
Linother reſdution of the ſame hind with the former. 


pon or placing is giyen of the four -poines BC 
DF, and the placing of the rwo ſtraight lines BE , 
H, that divide in two the angles CBD, and DBF, 
and of the two ground plots that paſſe unto-thoſe two 
ftraight lines BE, and BK, and that are perpendicular te 
the ground plots of thoſe Angles CBD+and-D'BF, are 
given our ;: Therefore the incerſeQion or intercurting of 
theſe two ground ploes ſo liculat is 6 \ 
- -Bur this incercurting is the axelcree of cl al, there- 
fore the poſition of che axeltree of rhe Dyal is given, | 
Any pens ge his pleaſure upon _ _ is 
gramed concerning this compoſition , many ocher reſfolu- 
tions, and divers compoſitiens of: problemes , and divers 
geveral-ways of practice, | 
In rhemeantime you ſhall have here three ſeveral | 
one after another to ſee which is the moſt advantagious 
for the atual pratizng of the Arr, and to. induce you te 
ſeck os try if there is any other ſhorter. 
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Fer the Theoriciens: 


The Compoſition of the Probleme, or Propoſition 
#71 Conſequence of the Reſolution mae upo 
the lowermoſt. figure of the firſt draught 


oo firſt figure is the place of the Dyal; with the pin 
| 8 andthe points of ſhadow, CDP, 

Make a ground plot of it , 11 upon one ſtraight line BD, 
and w:rh one point B, three Angles DBN, DBR, DBH, 
equal tothe three Angles of the firſt figure , that are be- 
tween the beams of the Sun, DBC, DBF, CBF, every one 
to his own reſpeRiively. | 

From the Center B, II fieure, andfrom any ſpace BD, 
draw a half circle that may meet in the points, DNRH, the 
Qraight lines BD, BN, BR, BH. _ 

Make in the third figure a triangle DGV, with three ſpa- 
ces , equal ro rhe three ſpaces DH, DR, DN, every one 
to his reſpeRively , as having the condition. neceſſary for 
thar purpoſe, 

Find the Center O of the circle EVGD, drawn abour 
this triangle VGD, | 7 

Draw two Diametters DOE, POB, of this circle , per- 

pendicular one unto another, _ 


Lengrhen one POB ſufficien:ly of one fide and on the 


other. 


From one of the ends D, from the other EOD draw ag 
far as that which is lengthened POB one ſtraight line DB , 
even with rhe ſtraight line DB of the II figure, for it muſt 
reach untoit , viz, In the EquinoRial at the point O, and 
in an Other place at an other time , lengthen ſufficiently 
11 figure rhis traight line BD, | 

- Make in it the ſegments or cuttings even with the 
beams of the Sun of the I figure BD, BF, BC. Js, 

Take in the 1IT figure , in the ftraight line POB, con- 
yeniencly a point I other than B, | 

Make 


Por the Theorictens, fc 3 
Make in the 1111 figure three rods ct flicks CT, DI, 

FI, each of them ſharp at both ends, and equal with the 
Qhree ſpaces CI, DI, FI, of the third figure. 

Draw a ſtraight line along the Axelcree rod , mark in 
this line of the Axeltree conveniently figure IITI, one Cur 
BI equal wich the ſpace BI of the 1JI figure, 

Ser figure III one of the ends of the tick CI to the 
point of ſhadow, C, one of the ends of the tick DI to the 
point-of ſhadow, D, and one endy of the flick FI to the 
point of ſhadow F. . 

Ler the ends of thoſe ſticks or rods be ſo well faftened 

' to the points of ſhadow CDF, that they cannot (ir. 
© Bring together the other ends I, of thoſe ſlicks in one 

vint I, | 
: Put one of th2 point; B of the Axelcree rod to the 

oint of the pin B and the other point I wich' the three 
ends of the ticks CI, DI, FI, ſer or joyned together, And 
if you have been very exact in the work , the point I of the 
pin will go and place it ſelf with the three ends of the 
Ricks ſer rogether in the point I, if not, you have nar 
wrought exactly. : 
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To the Theoriciens; 


It is 10 matter whether the Figures come right to the.Coms- 
paſſes , you are only to take notice what this inſuing 
Diſcours erdains you to do. 


Ake figure 1 With three ſtraight lines C QRD, 

DIPF, and CF, a Triangle even and like ento the 
Triangle figure 111, of the three points of ſhadow CDF, 
nthe ſtraight line CQRD figure I. make a Triangle 

BD, both like and equal with the Triargle figure ITT. 
of the Sun-bzams CBD , and upon the ſtraight line FPID 
figure I, make a Triangle FDB, like to the Triangle figure 
HI. of the Sun-beams FDB,make longer if need be figure 
T. onthe fide of D the ſtraight lines CQRD and FPID. 
By the points B and B draw a ſtraight line BRAYH per- 
pendicular ro CQRD, and a ftraight line BIAKL perpen- 
dicular to the ſtraight line FPID,find our the end or point 
A, common to theſe two ſtraight lines BRAYH , BIAKL, 
and by this end A draw a (itraighr line AE perpendi- 
cular to the (traight line BRAYH, and # ſtraight line AG, 

ndicular to the ſtraight line BIAKL, from the poine 
R raw as far as the ſtraight line AE a ftraight line RE 
even with RB, from the |< I dravy as faras the ftraighe 
line AG a ſtraight line IG even with IB, _ 

From the point E carry to the fraight line BRATH a 
Araighr line PH erpennggsr co the ſtraight line RE, 
from the point G, carrty 6 the ſtraight line BIAKL a 
ſtraight line GL, icular to the ſtraight line IG,from 
the points B and B carry a ſtraight line BQ that may di- 
vide Ma half Angle CBD w_ =, | = line BP :thac 
may divide in half the Angle . By the points Q and 
H draw a ſtraight line QOH, and by the points P and L 
draw. a ftraight line POL, find the end .or the tO 
common. to therwo ſtraight lines QOH and POL, and 
from the por & for center and ſpace AO draw an half 
circle that may meet with the fraight lines AL in K and 


| To the Thitvicien: 7 

Now make in ſome other place even or flat, as in the 
ſecond figure in one and the fame line BDFC three cuts 
BC, BD, BF, even with the Sun beams,figure 11I, BC,BD, 
BF, each of them to his own from the point B of this ſe- 
cond figure for center , and from the interval or ſpace EY . 
or GK, of the firſt figure, draw an half Circle O from 
the point C figure 11 for center , and from the ſpace CO, 
of the firſt figure draw an other half Circle O from the 
point D cf the 1I figure for center and ſpace DO of the 
firſt figure, draw an other half Circle O, and from the 
point F alſo of the TI figure for center and ſpace FO of the 
I figure , draw an other half Circte O, and if you have 
done right, all theſe half Circles will meer in the ſame 
point O, if not , you have nor been exa&t in working, 

By the points B and O draw a ſtraight line BO , rake in 
this line a point at diſcretion , firſt make three rods even 
with the ſpaces CI, DI, FI: of the ſecond figure and eve- 
ry one ſharp at both ends , make in the length of the ax- 
eltree rod figure 111 the ſpace BI, even with the ſpace BI 
of the 11 figure, 

Laſtly ſer theſe rodsto the axeltree figure III as 1 have 
ſaid at theend of the fifth table , and the axeltree of the 
Dyal is placed. _— 

There are ſome ſituations of ſuperficies of Dyals., 
where praiſing rhis manner of drawing one or the ether 
of the points LH or O comes ſo far from the (t3aight line 
CF, that you ſhould haye need of too great a ſpace to 
come tor, | wi 

Bur in what manner ſoever the ſuperficies of the Dyal 
may be ſituated , and at all rimes or ſeaſons of the year , 
I mean, in any trange or odd kind of example that may be 
found , you may work or praiſe rheſe kinds of draughrs 
with as much eaſe as in the moſt eaſy pattern. 

And how irregular ſoever the example be , howſoever 
by the means of the points of ſhadow figure 1II CDF, 
you may make figure I an angle DBC even With the angle 
figure III of the beams in the Air DBC, and make alſo 
fieure I the angle DBF. even with the angle in the aire 

figure III of che beams DBF = and make alſo figure III Pi 
IU | | ang 
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To the Theo) 
BC, BD, BF, even with the Sun beams,fignte HI.BC.BD, 
BF, each of them to his own from the point B 'of this fe- 
cond figure for center-and fromthe inreryalior fpace EY 
or GX of the firſt figure - draw an half Circ Ozfrom 


the point C figure H. for center , and from the fpace CO. 


of the firft figure, draw ar other half Circle © from the 
vint D of the 11, figure for center, and ſpace D'O of the 
feſt figute; dtayy another half Circle O, and from the 
point P alfo of the II. hgure for. center, and ſpace FO of 
the K figure 4 draw another half Circle O, and if .you have 
done right, all' cheſe half Circles will- meer inche ſame 
point O, f nor, you have not beenexa@ in working, 
By the points B and ©, draw 7 (traighrline BO\ rake in 
this line a point at diſcretion , fifft niake three rods even 
with the ſpaces CI, DI, FI of the ſecond figure, and eve- 
ry one ſharp at both ends , make inthe length of the axel- 
rree rod figure 111, the ſpace BLeven with the fpace BIof 
et 11, beure., - - - 4 £ | 
' Laſtly, ſet theſe rods to the axeltree figure III, as I have 
faid ar the end of the fifch rable > and the axeltree of the 
Dyal is placed, YE or one 
There are 'ſome-* ſityations of ſuperficies of Dyals, 
where praRiſing this manner of drawing, one or the -other 
of the points LH or O, comes ſo far from the (traight line 
CF» Far Wow ſhould have need: of toorgreat” a ſpace to- 
ne bo AE EE ROSE | 
Bur in what manner ſoevyer the fuperficies of the Dyal 
may be fituated , andar alt rimes' or ſeaſons of the year, 
I mean, inany ({trange or odd kind of example that may bz 
found , you may work or praRiſe theſe kind of dfaughts,. 
With as much eaſe as in the moſt eaſy patrer:e, : 
And how irregular ſoever the example be , howſozver. 
By the means of the points of: ſhadow figure NI. CDF ,. 
may make figure I, an angle DBC evenwith th: angfte 
oure HT of the beams in the Air DBC , and make alſo- 
I. the angte DBP even with the angle in the Air” 


us 


figure 11, of the beams DBE , and make alſo-figure IILamr 
219 D- "git: 
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Now makein ſome other place even or flat, as inthe 

ſecond figure, in one and the ſame line B L} FC,rhree cuts. 


A 


, 6 ER A; a vo 
F , Rs Ee bel EN II, —__ SE 
. = & $6. 1 a Ran dd Fo A Ak. 
FA, TIS th RO be > Ss + PRE IBes EB. yoo WL We Bs Lees OLA! pts 
6 6. "OW Ne NY IE Sq" ch ing ns 33 34905; a 
{ 5 = po F=Þ Co MO LE Fafe Ba IT FEY Y bY S0- & 


..- . angle CBF, even wich theangle in che air figure III of thz 
-. beams CBE. 4 db | "A WP 
Mn | -: And by means of theſe three angles even with choſe in 
| the air berween the bzams of che Sun, you- may. chuſe ar 
eaſure within the lines thac repreſent thoſe beams , o- - 
ther. points CDF and otherwiſe diſpoſed berween them , 
then thoſe which che, ſhadow of the point of the pin hach 
Yee | | given uponthe ſuperficies of the. Dyal , and upon thoſe 
"Hg rhree paints choſen out at pleaſure , you may make an 0- 
= ther triangle CDF, and praRtiiſe afterwards this manner of 
"0 drawing as far as the triangle CBO' figure II rhanin this tri- 
A angle ; and in the ſtraight line BC, make BC, BD, BF, e- 
yen with the beams in the air, BC, BD, BF, of the thicd 
figure,contained from the point of the pin B, tothe points 
f ſhadow CDF in the ſuperficies of the Dyal each of 
them to his oven , and after you have takenzas 1t is ſaid;the 
point I in the ſtraight line BO, you mult make uſe of the: 
- Poihrs CDF, lat made in the triangle OCB, forto: ſer the 
ws CI, DI, FI,to the axeltree BI then to work onas be- 


To make other points inſtead of thoſe of the ſuperficies 
of the Dyal, you need only.to make ſome. at the rwo ex- 
rremitcies or furthelt ends CF, and-make BC; and BC, e- 

| qual ene tothe other ,-and unequal-with the -middlemoſt 
D bur lirtle bigger , more or leſſe according as the an- 

es DBC, DBF, are-more or lefſe unequal among them- 
lves', atid infiead of making figure I the triangle CDF 

of the ſpaces betweenthe pornts of ſhadow CDF of che 
ſuperficies of rhe Dyal, you ſhall make ic of the ſpaces 
bormern the polats that are ſet in the place of theſe points 
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_ To the Theoriciens. 


Ake in one and the ſame plain, as in the firſt figure, 
with three right lines CgkD, CrrF, DieF, a triangle, 
CD <qual and like to the triangle of the three poines of 
ſhadow, fig. IV. CDF make: upon the fail three Rraighr 
lines CgkD, CrcP, DieF, three other triangles CBD; CbF, 
DBF, equal and like to the criingles in the arr of the 
beams of che Sun. III. fig. CBD, CBF, D3F every one 
ro his own, Bythe points B and L fig. draw ftraighr 
tine B qSchar wy ns incwo the Angle DbF. Draw 
our of the point C at your diſcretion a ftraighr line a q k ty 
perpendicular tothe ftraighr line CgkD,and out of the 
point F, dray a ſtraight linz h Pi rx perpendicular rothe 
fraighr tine Fe iD, makein the criangle F c b the ſeR&ion 
or cutting C l, equal with C a, of rhe criangle C B D, and 
the ſeQion F s, with Fh, of the triangle Fb D, from the 
point © center, and ſpace tt, draw a bow | m;, from the 
point k, center and ſpace k a, draw a boyy-a m;, that may 
meet with thz bow 1 m,in m, and draw along th: fraight 
line k m, fron the point r center-and ſpacers, draw a 
bow s n, from the point i center and \ſpace i, h, draw a 
| bow in (hn) chat may meer with che bow(s n) in (n) draw 
along the traighe line(in) : Make in the ſtraighe line (km) 
the ſeRion or cutting (k u) equil with kq. By th2 point 
(v) bring to che ftraight line aq k r y, a Rraighe neu p) 
perpendicufar ro the Rraighe line. (km); make in tt 
ftraghe line (in) a ſeRion (iz) equat with iP; by the 
po '2 x) carry to the firaighr line (b Pi rx) a traighr 
ine (z x) perpendicular corhz Rraighr line (in) finde our 
the burr end(y)commonto-the two ſtraight lines(a q kr y) 
and uy. Andalſo rhe butt end x. commonto the irai 
Iines h Pir x and z x, draw the fraight lines go y, and 
e oxi-find thz butt end © common to theſe firaighr lines 
SOV, COX. | 
Mike in an other place figure IT. a Triangle gq y, of 
the three ftraighe lines, a> $4 g y, and yu #4 firlt - 
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= the ſein to bucks KR hee 
the (oem gb 4 eat togo of he | hone: 


Robe ns (be wh _ of the ſecond 
Hyuce, AndofCB andC © of © fon an a nd upon b c 
fig. 3. make the curs bc, bd, bf, equal to the lines BC, 
A bF; of the firſt figure, one to his own reſpe- 
ely. Andif you have done rightly, the ſpaces fo, do, 
4p "ofthe Trang riavgle c'bo, | 3,aoqual wich the ſpaces 
p FO,DO,C ©O of the fir , every one to his own 
: reſpeQively. boos 3. inthe Rraight line (bo) ac- 
cording to your grin ere 0 (1) ether then (b) 
make three ſticks. ſharp ends, and-equal to the 
three ſpaces ci, di, cir 1, '&f the third figure : mark along 
&y rod or Axeltree the ſpace (B T) equal tothe ſpace 
) of the third figure: work "© ths faid, and as the 
re doth ſheyy you, and-you ſhall find rhe Axel- 
pr: Dial placed in his right place. You may after 
this manner, as in others ſubſtitute,or bring in orher points 
CDF in ſtead of thoſe of ſhadow of the juperficies, or 
Face of the Dyaland work by this mean, every where with 

the like eaſe. 
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_.  Yeaneny: 
e higher figure is the place of the Dyal with the 
ual to the pin A B, and to the three points of 
ſhadow C 
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D F,all markr, as it is ſaid, 1 
Ger a flat and ſolid thing, as aſlate, a board, paceboard, 7 


or the like, \ 

Draw upon it in the lower figure a ſtraight line BD F 
C, make in thar line three cuts B C, BF, B D, equal witit 
the three ſpaces BC, BF, B D, of the place of the Dyal, 
each of them to his own reſpeRively, then from the point 
B of the lower figure for the center , and from che ſpaces 
B C,B F,B D, draw ſomecircles D H,F E, CG. 

By this means you ſee whether che ſpaces B C,B D,BF, "Þ 
ef the higher figure or Dyal,are equal or unequal one un- 
to another , and when theſe fpaces are unequal among 
themſelves, as it happens in this exampl-, you tee which 1s 
the leaſt, and which is the biggeſ}, as in this example , the 
ſpace BD, comes to be the ſhorteſt of the three. 

Now from the point C of the lower fgure for the 
eexger, and from the ſpace berween the two points of 
ſhadow C and F of the higher figure , draw a circle E , 
that may meet in one point E,the circle of rhe ſpace. BP , 
viz. the circle F E,for it muſt meet with it , then drav the 
Rtraighr line F B, that may go and meet in one point H, the 
circle of the ſhorteſt ſpace B D, viz. the ciicle D H. 

Again f:om rhe point C of the lower figure for center, F 
and ſpace between the two points of ſhadow 'C and D 2 
of the higher figure, draw a circle N, that may go and meer , 

 nthe-point N , the circle of che ſhorreſt ſpace B D, viz. - 
the circle D H, for it muſt meet with it. 

From the point F in the lower figure for center , and 
from the ſpace berween the two points of ſhadow F D of 
the higher figure, draw a circle that may meet in the poinr 5 
R, the circke of the ſhorteſt ſpace B D, viz. the circle DH, _ os 

E for «"'Y 
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or ftraight Une) 
+hich 15 rhat of £ 
thitareTr 
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- point B, as che occafion may give you leaves 


Por thoſe rhes Fare del bs 
| Geometry, © 


Ae in another place , as in the lower figure, 4 wi- 

imple DGV of three &raight lines, equal with che 
three ſpaces, D H, D R, D'N, of tbe higher figure, every 
ONe £0 1IS OWN, =, 

. Find inthe lower figure th center © of a cirde , the 
edge whereof may reach ro the points V D G, according as 
the lower figure doth declare. | 

Praw a ſtraight line D O E, through the Diamerer or 
midd'it of this arcle. 

By thz point O in the ſower figure, draw a ſtraight line 
P O Q, perpendicular to this Diameter D O E. 

From the point D in the lower figuresfor the center and 
ſpace B Dof the higher figure,draw a circle that may meet 
as in B, the ſtraight hine QO P, for it mult meer with ic in 
one or two pomrs,v1z, In the times of rhe Equinoxe in 

-pne Point only , which 1s the point ©, aud all the reſt of 
The yerr, intwo points divided on both gdes from the 
point O, | 

And that you may be exa&tin working , do as much en 
the other part,and of Efor cemer. 

Draw in the lower figure the ftraight lineB D, which in 
the rimes of the Equinoxe is joyned with the Rraight line 
OD, andall the reſt of thz year is divided from 1t , and 
draw along this ftraight line B D b2yond rh pointe D. 

Make inthe ftraight line BD of the lower figure two 

Sections BC and BF, equal to th two Seftions BC» & BF 
of the highzr figure, cach of chem co his own reſpe&ively. 
Take inthe ftraight linz QO P of the lower figure of 
one fide or orh2r of the point B at your diſccetion, a point 
T, befides the point B, and that may Rand as far from the 


% 


as the lower, figure ſhews you , cur 
, FI, DI, ſharpar borhends, and e 
co the three ſpaces '6: FI, DI, of rhe higher figure, 
chen ro its own ſpice reſpeQively,, a , and upon the rod bh 
loy, .whereunto you mean to- make the Axeltree of the 


Dyal, mkea Sefton BI, ;©quat with the fpage BI of the 
kigher figure, * © * 
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| For teſt hits led in 


A Frerwards as you Fee in the Jower figure ſer co.cthe 
A points of ſhadow CDF upon the place of the Dyal, 
the chree ends CDF of the ſicks:CI. DIL,FL, each ofthem 
to his own poirit.;z andthe pomt B of the Axeltree rod to 
the point of the pin AB, then bring into one point alone in 
the air 1, the three other ends 1 of rheſz three, flicks CT, 
' D1, FI, and ſet them ro the poinr I of the Axetrree rod. 
©*' For theends of theſe three Ricks, and the point I of 
che Axeltreerod -vught ro meet all four together in one 
point inthe air T, and then you bill find the Axelcree 
rod placed as it muſt be in the Dyal. Sorhat you need no 
more bur ro make it faſt afterwards in this poſition or pla- 
ing , or on roplace an other in ah other,plage :char may 
ano... W__ 7 R. SHER, 
+ Tfrhe matter was only abour that, which -is-ſulficient .to 
 thew Geomerrically the truth of the propoition;it were 
ſufficient ro have cither the three Ricks ny withour.che 
I of theAxeltree rod,or the ſpaceBI of theAxelrtee 
rod with two fticks,wichour a third, But co make. the 
fation ſure and efſeRiye , youcan not be confident r 
you have done rightly without a fourth tick that may 
erve for a proof ; This is that which enfienr de Sargare 
hada mind troimpart unto .Jou, . RS ' 
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- Figure. 3, 
The ſins thing” over azain WY 
.- inother Terms, » ' 


To the workmen of many ſors of Arts; . 


V Vis! ou, 'have market the three poines of- ſhadow 
in the_ place where. you mean .to:make 

one of Y CDfin draw. PEeTy the tvle in ſome: even or 

flac place ,, as you ſee in the lower figure ,..a line BD, FC, 

and make-in that line a grick or poine. B where you ſhall 

think fir, or at your diſcretion. _ 

' Thengoto the place of the Dyal ini the higher figure : 


rake with'tbe. LO afles the. ſpace from the point B, 
2 point of ſhadow C, _ And wich thac 

- gr. | roche tine BD F C of the lower figure , 
er one of the feet of rhe ( mpaſſes to: the point B, 
with the orher foot go and mark. in chat Came line BD. -aN 
an other point or.pri rick, then withrhe ſaine-ſp ce give 
a ſtroak wirhthCompaſſe CG mow cthe-point | 

- Goback again to he place of hs above, rake wick 
your Camya s the Lg from the point B, of the pi 
to the point T of vo Fa and Wuh this ſpace come by 
the lower figure; 411 one of th- of the. Cam« 
paſſe co the point B,: and with the other foot go and mark 
. n thar fame line BC an other prick or ſtiy F, and draw as 
gain abou the point B wich che ſame ſpace of the Come 
paſſe this half circle FE, 

Go back : again ro the figure. abore,, eake with your 

Compaſſes c vs as from rhZpoint B of the pin AB; co 

Co Nie of{hadow D, and with this ſpace cone back ro 
th: lower figure and put again one of the feet of the Com-- 
paſſe to the point B;and withthe other foot » make in ws 


5 240+ 
5 is. 


DT” VA 


6 Tothe workmen of many ſorts of Avis: 
linz B C an other prick or ſtay D, anddraw again withthe 
ſame ſpace about the” point B at the ſame time around. 


firoak D H. - 


Then look in the loawr figure which of th'three Rtroake 
CG, FE, DH, is neare(t rhe: point B\, and which are the 
furcheſt off, as in this example You-ſee thar the ſtroak D H 


it were no matter. |... "rl 

Whenyou know which gf? ſe f thc 
eure CG FE and DH, the nearett to the point B, and 
whictvare the fazcheft , as heregthe'ftrogk D H is the nea- 
reſt, and the two C G,FE are the fartheſt off, 

Go to the high=r figare to the points of ſhadow C, and 
F, which areeven with the two ftroaks below CG, and 
F.E, which are the furrhelt@the point B, and open your 
Compaſſes upon rhe points of ſhadow  C and F, and re- 
member well the two letters or cores upon which you 
have opened your Compaſſes, and with this ſpace come 
back to the lower figure , and ſet one of the feet of rhe 
Compaſſes to the point C, and with th other foot go 
and mark a point E, upon the ſtroak of the Compaſle FE s 
forit muſt reachtoit, © _ 

Then draw with the rule by the two points. E and B, a 


tine E B, that may go and make apomnt H upon rhe roak 


D H, which is the nzareſt to the poinr B. 

Go back again to the _ figure, and open your Com- 
paſſes upon the points of ſhadow C and D , and with this 
ſpace come back to the lower Figure ; ſer one foot of the 
Compaſle upen'the poine C , and with the other foot go - 
and*mark a poinr N: upon the Rtroak DH ; which is : 


neareſt ro the point By for it mult reach ro it, 


- Go back againto the higher figure, and open:your 
Compaſſes upon the point of ſhadow Fand D, and with” 
chis ſpace come again to the lower figure, and ſer one foot 
of rhe Compaſſe upen: the: point F;, and with the other 
F20t go and make a point R upon the ftroak DH, whichis 
the neareſt ro the point B, for ic muſt reach to it. 
Afcer that , yow-have no more todo upon the place of 


© Tothe aornges* © _ ry ſorts of Arty, 7 
che Dyal , rill you place the Axtitree as ir ought to be » 
and _ vo ere fgneupdnaks vol DA,which 
the negeſt co the poine, By four Rial BRO oy bes. 
D;N;R.H to-make-three point. perdus WItn.,,; as You, {hull 
ſee». inthe men; time. remember;/ when, you;open © 
Compaſſe upon the points of ſhadow. in the place! of rhe 
Dyal , ro take'great notice upon what letters you bave.n- 
peed your Compaſſe ; rhat.you.m1p-apply che.ſamg ſpace 

eloiy upon the rwo (treaks' whichare equalwith-the' rwo 
points of ſhadow, upon which-you have opened. your Com- 
paſſe, and ſer onz: foot upon one of the firoaks ,,,and the 
o: her upon th2 other firo2k, And moreover that the-points 
N R, may well come out trom berwixerhe ines th and 
H ; and that I-have cauſed'them. to;come; in fo berwixr 
thetn, by reaſon,of the ſmallneſle of rhe place.,. and whar 
way ſoever.thzy come to be: Jiſpoſed , it is but- one and 
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£407 H50 2+ 464245 Fig. 95.. kT 0074 Hts, TAS 1 
1,1 4.4.0) Tothe norkmenof many ſorttof Arts; 
:EXEr your Compaſſe upon the points. D\, and H ,'of the 
Side = ; EG oe: ſpace $0 to ' ſome 
Mic 62 eveigiabe inithelomer figure, and make two points 1 
'D; afid V; fo that the ſpace D: V below; may be'even. with . | 
-the fpaceD Habove:' ©: bs SI ASIOF 7 H.48 

2: Theigots + art ahd ſet your Compaſs u5- 

on thepomtsT-and Rand withthis ſpace cone back to the 

fietire belor;and ſer ore foor of the Compiſſe ro the poine 

_V, and wich the other foot draw a line from the point D, 


-- ro the point G, ſo that the {pace'V-G beloiy, may be: even 
I | with the ſpace D'Rabove, ©1702 125 3 


 *<G6haek aphifto the figure above;and ſer your Compaſs 
Yo the Sines D'S ad ich this {pace peer gra tt 
lower figure,& ſet one foot of rheCompalſs ro'rhe poinr7?, 
and wirh the orher foot draw a line fromthe pointV to the 
oint G, ſo that the ſpace D G below, may. be even with 
' the ſpace D'N above, and-may meer in G the other circu- 
'arline thar you have drawn abour the point V, for it mul 
meet with ir, ps 
: And ſo you have made in the lower figure 
ke, Tb& #t . three pointsV G D that will be perdus or loft. 
out any aims. Now find a'center O,upon which having ſer 
- or bees One of the feetof the Compaſs, and the other 
- upon'D, let this foot inturning the Compaſs 
abour ,. goand es or x" three points perdus VG D , 
then draw with the rule by the points,as ic were O and D, 
#1ine D OE, and ſerring again one foor of the Compaſs ro 
the point O, and utng the other foot to E, make. in the i 
3 ; line DOE, the fide OE,evenwith OD. ; 
- EEE Then by the point O, draw a line QO P, that may cur. 
E | the line DO E, in two equal parts;again ſer your compaſs 
to the points B;and D , of the figure above, and wirh this | 
ſpace g6'to the figure below, ſer one foor of the compaſs 


rothepoinrD; & mittrrhe-orhe 7. roars eo 
E, a line B; that may'meet as it were in the. point B, the 
line Xo _ rage ren other foot of t - og 
a point B; in the line Q.O P,for it moſt meet with irzif 1 

have done exaRtly, © | When 


. 
. 
+45 > 44 


* 


s. 
**. 
»+4 £ 

- 


*S ; 
hab © OI 


Gin So ee <4 « of... 
”. 
> D444 


P 6 E 
- 
P34 


* 
*_u 
** 


- FT, 
s * 
=o beg PATSY Std 


HH CR 


oe ws 
ao-y _ o 


» £4 thts pads ©4253 th Y RESTO», 
FRE: F4 "2.34 "$4 FO, OR IL 1 8. IE >, 
£ PE ERAS v5] RN tis £5 a 
Ry IT $ Ke AA NES as FR: asf 
* , + 


- Fig.9, Tothemorkmen of many ſorts of Arts. | | 
.  - Whenthe dayes and the nights are equal, ic meets wich 
It In one point alone, vizz Q,gppi;ie-fome other times ic 


meets in two 


ther on the other ſide, as in the point E.T 
Compaſs our of his 
points B and D oft 


ints; one of 


Compaſs ro the 


traced-with he 


' them in-one a 


That 


'of the O, and 


ahd-draw this line 


BD of the lower fig1 re,and from B intoC. : - 


- Set your Compaſs again upon the FointeB and F of the 
higher figure , and bring rhis fpace to the line BD of the 
ure, and from B into P.. | 

And finally make inthe line QO P, a point I, at yous 
diſcretion of one fide or other of che point B, and ler ir- 
be as far diſtant from the point B, as occaſion will pive you 


lower 


leave, And ſo you have in this lower figure from t 


] ro every one of the poirts B D FC, all the meaſures thar 
are necefſary for the placing of the axeltree or needle 
your Dyal , in the mavner hereafter following, 


hep remove your | 
69029 with'the fame ſpace of the | 2 
he figure above, ſer. -one foot of the | I 
intE;and-with the other foot draw from 
the poinr D, with your Compaſs another line B,. that may 
$0. and meet the ling QO P, with the line ———— 
ompaſs 4bour rhe point D', and'-borh-of 

the ſame.poine Byfor ir muſt do it if you 
have been exat:And that ſerves'to mark-more exaQtly this 
point 'B, in' the line:QO:P;; how: neer: ſoeveriit is tothe 
Point O. After; that, Whether the Point B of the lower - 
figure-meers wh the-Poince:Oot not, draw with the rule 
by the poinrsBÞed Þ; the: line'B D 
BD, as you ſee:beyond'the point Ds 
being done, open your Compa 


ſs upon the points B 
and C,of the higher figure, and carry this ſpace to the line 
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he 


- flicks ſharp /ar both ends 28 you ſee 
_ char -is/ betwixt| the 
ed che fone 
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Figure 11, 
; Tothe mokmen of mary ſorts of Arzs, | 


F "Oe to the place of the Dyal below: which I- haye ex-. 
preſſed again , a purpoſe to avoid the confuſion of 
lines , and pur the end of the rod C Ito the point of ſha- 
dow C,. the end F of the rod I co the point cf ſhadow 
F, and the end D of the rod DI.to the point of ſhadow D, 
and ſer the pour of the Axeltree rod to the *point B of | 
ies btgtgntr incin the AirI, th 
en bring together into one point in the Airl, the 
three ahacds of the three rods C 1, DI, FI, for they 
muſt come in there together , and bring the point 1; of the 
Axeltree rod, tothe ſame point I in the Air together with 
the chree other ends of the rods I, for theſe four things 
muſt come allrogerher into one and" che ſame point in 
the Air I, if ſo be you have been exaft in working, And 
when theſe three ends of the rods and the point I of the 
Axeltree tod,, are all four gathered rogether inco one and 
the ſame poinc in the Air I, the Axelcree rod mill come 
| tobe placed direRtly as it muſt be inthe Dyal;- and ſo: you | 
need no more but to make ir faſt in that place, or to taſten - 
an other either near it or farr from it , that may be even 
with it,or parallel to, or ry ey from it. Ds 
If the four points I ſhould'go and meer in the body 


ofthe Dyal , you muit bur take in it's figure the point I 
nearer , or in the other fide of the point B, and make an 
end of thereſt as I have ſaid, | 
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vi igure 8. 


F wil fay the ſame thing over : a- 
gain, but moreat large. 


Toll ſorts of People that have neither Skill in Geometry. 
aA: but are apt and fitto-learn 
' -  thembah:, © 


Efore you aphnch co.make this _—_ you had no- 
thing about you, nor knew nothi wherewith to 
further you in ir, - and going about ir; you have made uſe of 
the pin A B;as it were at a veriture. | 

ow you muſt conſider that having placed the pin A B/z 
in this manner, you have given: our> of your ſelf in-the 
end thereof a point alone amovebla and fixed inthe air, 

: Then by means ;*of this fixed point inthe'air B, and of 
the Sun-beams; you have found out three other unmoyable 
and fixed poincs of ſhadow C D F, on the outward face 
- of the place where you have a mind to make your Fra ug .. 
* So you ſee thar by means of this end of - pin B ,” 
the Sun-beams, you haye eſtabliſhed.upon Tg where 
by. intend ro make your Dyal four points fixed and divi- 
one from/snot her, yizz one in the/ Air, which is the 
ortheend Bofthe pin'A B, and three inthe ſu r- 
bod Dyab whichare the thiee points of ſhadow 

Fe - 

EW ans you hive foind alfo'fix ſpaces;, thar'is to ſay, 

the lengrhs of fix raight'lines unmoveable, fixed; diginR, 

| al divided one fom the other, Ws 

confider-well ; you ſhall ſee that you have 
y this means rhe ſpaces, ot lengths ,' or diftan- 
mthe point B of che'pin AB, ro every one 
fear of ſhadow C D F, viz. the ſpace from 
5 oa gy of ſhadow C,'che yh 
rFom- 
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| 4," -: " hal UN DIE HB, Be 
. - from the ſamepoint ofthe pin Bra the point of ſhadow 
D, hs To... Alamg poinc of che pin B 
E to the point of ſhad&w'F, = OE | 
-. * | Andfor y__ mean , If youwill _—_ theſe: | 
bp three. lings.y3 to tngeye , IeOuntd ev. wha al i 
= . eirhet NT San hrech'd noir bay hoy te from 
» the poincef the pinB, to exeryons of/ the aqints of ſha- 
2 dow C D*F 55as the Poinrs de it unfe you ; Aud ſo 
you may ſee che three lines BC, B D,B F , which. others. 
wiſe we invitblemthe Air,” ooo oo 3 000008 | 
And befides theſe three:ſpaces or lengrhe , 'you have al- | 
ſo found our the three ſpaces or lengrhs that are from eve- | | 
7 hog of the three points of ſhadow CDF, unto the 0- 
» viz, the ſpace from the point of ſhadow C,- ro 
point of ſhadow F, the ſpace from the point of ſhadow£T | 
tothe point of ſhadow D,and the ſpaces from the point of 
ſhadow F to the ny of ſhadow D,, as you may ſee by the 
ints that are there, - $o you haye fix ſpaces or 
3 B.C, BD, B F,C F, CD, DF, which you-have already - 
"* found unmonable;, and fixed to the place wherein you in» t 
""s  tendro make your Dyal, which are: ſo. great. a furtherance . | 
unto-your work, that there temains nothing elſe ro-do; but £1 
x 
t 


by che help and means of rhe ſaid fix ſpacesor lengrhs , 
to find alſo three or four more, that you may have all that 
A is cequiſire for the of the Axeltree - rod 'of your - 
=” Dyal as it ought to be. . if ver omrontiaget will 
. __  - You muſt know that there are ſeveral-wayes whereby { 
- theſe fixſpaces which you have found already,viz,, BC, : 
; BD, BF, CF, C DD F,are made uſe of ro find our-thoſe l 
W-.- three or four more ," which you muſt have :©o inable- you i 
EE | to place the Axeltree rod of your Dyal as it muſt be.:! *: [3 | 
_ . Andthu of all thoſe ſeveral wayes a man may. have a li- 

king to.one for one reaſon, and another man ro an-other t 


rarche moſt, 


- manner Wi 


ny ABS, ow . in 


om flac hae ne BD, 7 he 

e pes , ngoto 
he figure above,.and open.you and ſet ane of 

ery ns ro the p "Kc, the other. foot 


1c B of ofthe pin oo 
ro the point of 'C that means, you ſhall 
rake with your Compaſſe the wes orthe lengchs that ,ate 
from-che point-of the pin B, co.che: point of; ſhadow C , 
whereof you will be nals toremember, to.ehe end that 
whenT ſhall bid you for ant Jr fake,, rake afrer the ſame 
| 60.3 Pp pou may be. a- | 
ble rodo withyour Compaſſe even as;1 tol 
of the ſpace BC in the figure above, | 
Now with chis ſpace BC of the figure above, come back 
tro the figure below », and ſet at your diſcretion one of the 
feer of the Compaſſe. upon: the Henighn ling that you. have 
drawn there mbar comple ter 7 v0; ene ;” point 
| rO_ Compaſle abouc upon this 'B, draw. Sinks 
. the other foot a circular line CG, which: circle, by this 
means ſhall-haye a ſpace B C equal with " ſpace BC of 
the higher figure - owl meet the line BD:for example 
m _ int C. | 
| again rothe figure aboye.» »; rake there upd the 
Hy the ſpace. om the end or point. of the 
tothe point.of ſhadow 'D,and with this ſpace come be - 
pes 69 png arr ver one of. the feer of youl 


ES &C( IES 


you juſt now 


-» 4 « 


= 


ahh ce BF re Fur or and that may. 


meer 


"nh 
meet the line B D fore 
"By this riknig7o0 Tee 


niced or divided one from another, and when theſe three 
points C D F, are difunited or divided one from the orber 
which happens moſt commonly , 'and that cheſe three ſpa- 
ces BC, BD, BF), ate unequal m_—_—_ themſelves, as it 
falls outin this example, you ſee which of theſe ſpaces are 
- the greateſt and which. is the leaſt , conſidering which of 
theſe rhree poincs CD F is the neareſt', and which is the 
furtheſt from the poinr B, that is to ſay alſo; that by this 
means youſce which gf thefe circular hnes'C G,E F,DH, 
is neareſt to the poine B, and-which are furtheſt as m this 
example you ſce thar of the three ſpaces 'B C,BD,BF, 
thoſerwo B C and B.F, are the greateſt, and BD is the 
| leaft;-and of the three half circles CG, F E, DH, you ſee 
thit'D His the neareſt ro the point B, and that the: circle 

F Bis nearer to it thanthe circle 'CG, Ede hone bs 
.© When you have thus found out which of the three 'ſpa- 
ces BC, BD, BP is the left, 'atid which of the three cir- 
; clesC G, FE DHis the neareſt of the point B, Go back 
Z again to the higher figure co rhe points of ſhadowCDF, 
EP and take with the compaſſe the ſpace berwixe the points of 
E | ſhadow C'and F, whieh ate ar the ends of therwo preateſt 
ſpices B Cand B F,2nd with rh we fone of the higher fi- 
gure , go tothe lower figure to pg ner CF,'and 
fer one foot of the compaſſe vpon either of thoſe points C 
and F, that is the furtheſt from the poinc/B, viz. C, and 
Holding flill the point of rhe comprſſe ugorrrhis poine C, 


Mera fsb, : > J 


. twoorthree in one fingle point, or whether they are diſu- 


-b-#-& K-28 


g5 and mark wirhthe ocher foot apoinr'for example E, in 
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| T6 all ſorts of People. 47 x 
the circle of the other of theſe-two points C and F, viz. 
In the circle of rhe poinc Eg» which is the circle F E » for 


. this other foar of the compaſſe.muſt reach to this circle of 


the point F , as for example in the point -E; This being 
done , draw bythis point E to the poinc B. a ſtraight line 
EB, chat may go and meet , inone point Hthe circle of 
the point D which 1s the neareſt to | = point B, and mark 
In ic rhis.poine H.. 

Then go to the figure above , and take. with the com- 

fe the ſpace betwixt che two. points of ſhadow C and 

, and With this fpace CD of che figure above go to the 
figure below, ro the ſame points C and D ſet one foot of 
the compaſſe to thar point of theſe two C and D,*which 1s 
the furtheſ from the point B,viz. C, and keeping this foot 
of che compaſle upon this point C, go and mark with the 
other a point z. for example N in the circle of rhe ocher of 
the rwo points C and D, viz. in the circle of the poine-D 
with the circle D H-, for this other foot of the compaſſe 
mult _ to the circle of the point D, for example in the 

into IN; | , 

Gv back to the figure above , take with your compaſies 
the ſpace betwixt the two points. of ſhadow F and D, and 
with this ſpace F D of the figure above come back to the 
figure below to the like points F and D ſer one foot of the 
compaſſe upon thar point of theſe rwo F and D, which 1s 
furchieſt from the point B,viz. F and holding till che point 


- of the compaſſe upon this point F , goand mark with the 


other foot a point for example R, in the circle of the other 


_ of theſe two points F and D'ro wir , in the circle of the 


point D which is the circle D H, for this other foot of the 
compaſſe muſt reach to the circle of the point D, for ex- 


| ample inthe point R. This being done, you have no more 


to do 1n the place of the Dyal , till you go and place the 
Axeltree.rad in.it as-it mult be zand 1n the figure below in- 
the circle of the point D, whichs neareſt to the point B, 


you have found by this means four points D N, R H, diffe- 


rent and divided one from the other , and when thz two © 

points N and R ſhould be found unired together , ir were 

no. matter, -, Now by the means of theſe four ron: 
have 
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km is the lea (5 ab _ 
is example , for it m that t 
found equal | among rad Fpen 

And with the help of theſe ſpaces D H; paw 
ſhall find preſently thoſe foar rhat you mult have for the 
placing of the Axeltree rod edhin Dyal , as. ic. ought ta 


Figure g, 
To all forts of People: 


FT Ake with the Compaſi: in the figure above, of theſe 
three ſpaces DH, DR: DN, that Czme that is the 
reate(t of all, as inthis example here, the ſpace D H and 
with this ſpace D H of the higher figure, go to ſore place 
chat is flat , as In the figure below , ſer at th2 ſame 
time the two feet of the Compaſſe upon it, as for exam- 
ple,to the two points D and V, and mark«heſe two points 
as it were D » Which by this means will be dittant 
one from the ocher, the length of the ſpace D-H of the fi- 
gure above, _ | | 
Go back again to the figure above , take there with the 

Compaſſe the ſpace from D to R, and with this ſpace go 
to the figure below , ſerone of the feet of the Compaſſe 
to the point V, and from thence draw with the other foor 
towards the yr D a circle G, which by this means ſhall 
be made of the ſpace DR of the figure above. | 
Go hack again to the figure above , rake with the Com- 
-paſſe the ſpace from D co H, and wich this ſpace go to the 
pure below , (et one of the feet of the Compaſſe to the 
point D, and from thence with-the other foot draw. to-- 
wards the point V another circular line that miy meet, 
for examplezin G the other circle, which you have drawn a- 
bout the point V , for this other foot of th: Compaſſe 
mult me er rhe other circle. in one or two points , and for 
example” in the point G fot one. 
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2 Biguregy 
, Totheworkpenof may ſorts of 


Arts. 


Ec your compaſſe upon the points D and H of the high- 
Ns dm aha thr oto ſome flat or = 
place in the lower figure,. and make twopoints D and V, 

- -ſothatthe ſpace D V below, maybe eren with the ſpace 
ET S the above, and paſſ; 

T oO to re e, et your compatie u 

on the peines D aifl » and with chis ; come back A 
. the figure below , and ſer one foot of the compaſſe to the 
point V, and with the other foor, draw a line from the 
int D co the point G, ſothar the ſpace V G below, may 
© vcavichobe face DR above, 
| Go back again to the figure above , and ſet your com- 
vegan points D N;, andwith this ſpace come 
to the lower figure », and ſer. one foot of .the com- 
paſſe to the point D , and with the other foor draw a- line 
: from the point V. co the point G, ſo that the ſpace DG 
below , may be even with the ſpace D N above , and may 
meet in Gthe other circular line chat. you have drawn a- 
bour rhe point V, for it muſt meer with it,  - 
ASCIEIGS have made inthe lower figure three points 
VGD, will be perdus or loſt, | 
Now find a Center ©, upon which having ſer one of the 
feet of the compaſſe, and the ocher upon D , let this foor 
in curning the compaſſe about go and paſſe by choſe three 
ints-perdus VGD, then draw with the rule by the 
} points, as ir. were, O andD, aline DOE ,-and ſerring a- 
-one foot of the compaſſe to the point O,,' and cumin 
other foot ro E, make in the line D Q E,the-fide OE, 
even with OD. TT 


. 


Then by the point O,drav a line QO P, that may cur 
| | H2 | che 
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'$2 Tothe workmen of many ſorts of Arts, 
the line DOE in iw man eefer gain, ſer your cong- 
-pafle ro the poinrs Bibd re above, and wich 
this ſpace goto the figure below, ſet one foor of the com- | 
fle. rc ay Peape'l jqefron 
fois bo EB wh Dag \point e 
| B the line QO P anda vith this other foot _y the 
_— a point B in the like QOP) for ir muſt meer 
with.it , if you haye done exaQly. - 
' When the and the nights.are  equil,ir metres with 
ir in oNe point afone, viz, O., anda” ſome other timeeHic 
- meers in two'ppints, 'ongof one ds ft O,ahd : the |&- 
ther of the other fide, as! inthe/point E ; EC oye 
compaſle our of his pl by: ace , and with che _ op wor 
points B'and D; of the figure above of _ 
compaſſe to the point E,” and witht delic foot. draw 
: from the pointe D with your OP another line S, 
b that may go and meer the line QOP, with the* 
_ .you have traced with-rhe'c _ the INEDs 
Ex h of them in one and the ſame poihr 
, ny Du have been exa& , A be faves: ro fs «io 
Leo do gel point Bin the line QO© P, how near; foyer Ic 
int'O; After thar, "whether the Portit B' 'of the 
| lowerk : mieers with the paint O of nor ,-driw with 
the ule by the points B and D'the line B D; and draw this 
line BD, you ſee, DG thepointT.. 


. ** har being done, open your compiſle up che points B 
and Cof che highs: r' hgure , -athd' Airy whe ſpace: to, rhe 
line BD of the lower: er figure, and from B inco'C. 


Bo your Kok again upon'thepoinrs'B und F Pile 
her figure ;' and bring this ſpace roth* line BD) of” r 
at oro, ok wr I 
Thigh ally-make in the line QO'P a point I, PR "y6ir 
<iſcrerioty of one fide or orher'6f che pd 3 B: and let tbe 
-as far RaToonr ce goits 5 of as occaſion from the pon 


no; AR Eres __ 
one of t s 
nope forthe of the axeltree inthe 
Djs; inche i urinerhereakcer folloming 
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F igure 9, 
To all ſorts of People. 


| 5 ho being done open your compaſſe at your diſcreti- 
on , andthe more that the occaſion will permit you 
r0.0pen it, it will be ſo muchthe better, and with this 0- 
pening, ſet one of the feet of the compaſſe to the point G 
of the figure above , then turning about this point of the 
compaſs upon this point G, draw with the other foot four 
circles H, L, M, S, abour the point G, viz, two H ,and L 
from the point D , and two M and from the point V , 
then remove your compaſs, and ſer one of the fzer upon 
the point D, and with the other foot draw from rhe point 
G,two circles that may meet in rwo paints, viz, Land G , 
thoſe two circles that you have drawn abour the poine G , 
from the point D , if this ſame foot of the compaſs could 
not meet with theſe two circles HL , that you have 
drawn about the point G & from the point D,it is becauſe 
you had not opened your compaſs enough , before you 
did ſer it upon the point G,and in ſuch a caſe you ſhall open 
it more , and ſer ic again-upon this point G, and when this 
ſame foot meets theſe two firſt circles, for example, in H 
and in L, mark theſe two points L, and H, 
_ © Afﬀeerwards remove the compaſs and keeping ill the 
Tame open, ſet one foot tothe point V, and turning the - 
compaſs upon the point V, draw with the other foot from 
the point G, two circles that may meet likewiſe in two 
ints as S, and M, the two circles that you have drawn a- 
t the point Gy from the-point V, and matk ghoſe two 
points S and M, in which thoſe two circles meet With the. 
other two: And therefore note thar before you make your 
compaſs to tutn upon the point G. you muſt open it inſuch 
a manner, that when you ſhall ſer it afterwards upon the 
points D and V , the other foor may meer with the cir- 
cles that you have drawn about the point G. ' SY 
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To all ores of Pale. ; 


Thendraw by the two points H and L , a long (rakes 


fine H, L, O,and by the twopoinesS and M, draw an'©- 
—— tine atid as iraight, M,S$,'Q, and theſe two lines: 
H L and M S , being ſufficiently driywat length, will meer 
in one and the ſame point OG, 

By the two points D and O, draw a ſtraight line D O', 
' anddraw it at » as you ſee. from the point O, then 
. ſer oneof rhe feet of the compaſs vpon the poine O; and: 
the other foot upon-the-point D , and: rum thar foot of 
the compaſs which is uponthe point O. The other foor- 
whi ch is upon the point D muſt go and touch every one 
of the your G and V, and whenthis other foot hath gone 
over the point D, G, V., go and mark at the very ſame 
time with ir a point, asEinthe fine DOE, and lo you 
ſhall make the portion O E of the line O D, equal with the 


10n OD. 
hen compaſs at diſcretion more thar, from the 
ſpace 0 D;and: as wk as the occafion will give youleave, 
more the: better , and the compaſs being (> open ar 
diſcretion , ſer ene of the feet tothe point D of the lower 
figure, and curning that foot of the compaſs vpon the 


inc D , draw with rhe other foot from the poinc- O, two 


circles, as P and Q.then remove- the' compaſs, keeping (till 
the ſame diſtance, ſer one foor upon the porng E, and rur- 
ing ic about, draw wich the-other foot from the poinr O, 
two other circles, thar may meet in two poinrs with: the 
twocitcles that you have from abourMe point D , and as 
for example in the two points Qand P,anddraw with the 
rule by rheſe rwo points, as QandP, a long Rraight lire: 
QP;tharmuſt reach ro the poine O, if you' have been very 
exact inthe working ; if ic dorhnor reach to it you have 
not been very exa&, and I adviſe you to begin it again :.. If 
ie reaches coir » go back to the figure below, and rake 
with the compaſs the diftance between B and 'D, then with. 
this ſpace goto the figure below ,/ ſer one foot of the com- 
Paſs-upon the point D;and turningit about, draw with the 
other foor from the point O, a circle 'that may meer the 
Ine QO P, as for example IE B., for this oth=r 
foot of the.compaſs mult go- and meer that Kraighr line 
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5G To all fqrnt of Peoplee. ne 

P.Q:Q either in 086.07 18 $1@-Y0I0rs ,/pgdauſt the (pace 
RD of the-highor Ggure,oughrt never po be Ninal- 
ler:or leflerithanthe ſpace D/O of the Hgureaboyver-! : 

. Ir is'rrue that tiyice the year, viz. in; Aurerre i and In 
the Spring, when the dayes ang{nights agen ther Ipace 

D of the figure above, comes to be equal withithe ſpace 

FA of the:tigureb=law 23 and-in-thoſe eumes. that, other- 
foot of the Compaſſe char turns abaiir the-point' D- of the 
fgure beloyy > -meers he ling-QO-P juſtin; the'point. O, 
Bur at all other times the ſpace B.Dof the figure: above 
is mower oggrans the ſpace D:Q of the lower fignre; 
And then the acher foot;of the Compaſſe that turns. abou 
the point D, meers theine QO-P,.in two points, one; of 
each fide of the .point 'O ,-'as for example in. B--z for 
one, 1 
And that you may be the more exaCt, remove the:Com- 
paſſe from one pare of the Rraight line B:O, unto the. other, 
and with the ſame op2ning of the ipace-B:D.of the higher 


figure , ſet one of the feet upon the: point-E of rhe figure 


below, and turning this: faot upon this;point E, deaw: wich: 
the other and from the poinc D an other circle that will 
meet ( if you have; beet) exa&t inthe working ) che traighe 
line QO P, and the circle alfo that- you-haye drawn abour 
the point D, and both in one point 34s for example 1mm':the 


point B, which will inable you to diſcern weltchepoinr B 


in the Qraighr line, PO'Q; mark chis point-B inthe lin: 
POQ hom moto it united withthe point O,and ſo 


tr ramaga find 
out, 2 daysand nights are equal,or whether 

ir-divided from the point Q, as it falls out in ocher ras” 
and as.you ſeein this example; Then diaw with! the rule 
by theſe ro points B and D a traight lime B D, which you 
ſhall trerch our fuſficiently bz the. point D. When 
thedays and1 'are equal, as in Avtwmre and in the 
St#:ng-s and that the point Bis found to! be united with 


the point O, the line B D: comes likewiſe ro be uniced with. 


the line O D,and both taget her make. bir one line; Rue 
at any other time, asthe ewe points'B and O are two ſeve- 


lines 
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but one and the ſame point,as it falls. 


ral peines and divided one from the ather , ſo. the rwo 
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_- To all ſorts of People, W- 
+" Hnes BDand OD, aretwo ſeveral lines , and divided one 
- fromthe others = | 
This being done,-go-to the figure'ibove , mea.ure with 
your Compaſſe the ſpace from-B-ro.C , and with this 
| ſpacegoto the _ below, ſer ohe foot of the Compaſle , 
upon the lineB D, tothe point B,, and ſerthe other foot 
in any place of the ſarhe HneBDwhere it may light upon;as 
. forexample in the point C, by this mgans you ſhall make 
the portion.B.C ,- of the line B D of the lower hgure , e- 
ual with the portion B C, of the. line BD of the higher 
+ figure, make after the ſame manner with the Compaſle , 
the portion B F, of the line B D of the lower figure, equal 
tothe Portion B F, of the line B D of the figure above. 
- - Finally,in the ſame figure below, and in the line QO P> 
mark at your diſcretion another point I, of one fide or 0- 
. ther ofthe point B, according as you ſhall find it molt con- * 
venient for the place of the, Dyal , and. as far from this 


" 
a $5 I "OOR 
D _ p<. 


- 


- «Point B, asoccafion will permir, the further the better , 


and ſo you have found the four ſpaces that you wan- 
ted for the perfe& placing of the Axeltree of your Dy- 
al. ; 

For in ſo doing, you have found in this figure below the 
diſtances thar are from evety one of the four points BD F 
C, toone and the ſame point 1, that 1s ro ſay the ſpace 
from Bro I, the ſpace from D to I, the ſpace from F ro I, 
and the ſpace from C ro 1, which diflances BI, DI, FI : 
and C I, will ſerve you to place the Axeltree of the Dyal 
in the manner following, 
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* Ts done Pop 


Fix being. done, go to-the. place ofthe Dyal : the 
which, to avoid the confugon or multiplicity of lines, 
I have ſet below in the lower figure , ſer in this lower- fi- 
ure one of the ends of the ſtick C I, to the point of ſha- 
ow C,, one of the ends F, of the ſtick F I, ro the point 
of ſhadow'F » and one of the ends D, of the ſick D 1-ro 
'the point of ſhadow D , and one of the points B of the 
Axeltree rod, ſer it to the point B, of the pin A B. 
And holding thus the three ends CDF, of the three 


| flicks to the points of ſhadow CD'F., every one- reſpe- 


Qively to his own .and the point B of the Axeltree rod , 
ro the point of the pin B” bring together the three other 
ends I, of the three ticks or rods C I, DI, FI, into one 
point in the air-F, for:they muſt meet there: then bring'the 
point T of the Axeltree rod, alfo corhe point inthe air T1, 
with the three ends I of the ſticks, for it muſt*come and 
meer there exactly, if you: have cone right , or if 'the. 
ftraightneſle of the po ath nor-hindered you. . 

. If rhe traightneſle of the place of the Dyal hinders :the 


three ends I, of the ticks from mecring pour. in one 
the figure below:in ' 


poine in the airI , rake the point I.in | below. 
the ninth cut, or that above in the renth figure in an other 


place, thah in that where you had takenit and according. 


tothe occafion , then bring the ticks co ir as before (for 


you may take it any Where, or in any place of the line 
'POQ, of oneſide or'orher of the pojnt B ; ) bur the 
furch:r you can take it from the point .B, will be bercer, 


nd take it in-ſo many+laces , that having ſer the fticks of 
the points C'D F,to this point I,and mated the ſpace.B I 


upon the Axelcree rod , the four points 1, may at laſt meer 
- together in one point in the air I, ; | 


And when the point B of the Axeltree rod, is at the 


+> % 


"5 % 


rod are mer as you 
r in one and the 


al, muſt 


He figure above ſhe 

don2 with three 
ny Compaſſes , withtifet 
other kinds of branches hi 


cher.. fo Su gs | 
The fame figure 4 as alſo-the gn, Thew 
how every one of t hes 't2y 'be "Of *WWo !feverd! 


pieces g iergn jWbipies -info Ge b or Re. 
and i alor 0 me cine ry, 4re mad > 7 Fad 
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upon , and theſe pieces 
_ often 


mayo inadevf rind yron,0r-6f 
at their pithtewilegrowidilithy 


* or meaſure You 
The-fame figure 


ace where 
pf yeah tofaſten them with, 


When you have found thus the placing'f the" Axeleree 


3 rod, it is in your choice , either to ſeal it and faſten ie- m 

- thar place, or to place another inſteed of it,thar maygothe 

ſame way and that may be every wayequally diftant from 

ir $ Bur that you niay be the more exaG irwillbe god 

- to ſeal or faſten thar in the place, wherethe pra of the 
By Droaghs hath cauſed it ro meet;than toplace another, un- ' 

-"leſſethere was fome dccafion or neceſhity for ir, M 
3 | : 1, 
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Figure 3, 


To tho / that have under fled wh at 
ath been faid before. 


His underſtood what I have ſaid before » Concer- 
- ning thoſe many ayes of finding the poſition of the 


axetrree of the Dyal, 'you-may' compoſe vthers beſides. 
making uſe parcly ofchar of one figure, and parly-of char 


_ of another,-. 


.Foy example; hete is one'way compoſed of two of thoſe e that 


_ » ere afore.. - 
Ve of the third or fifth figure, you ſhall rake in'the 


qual each unto the other 5 And our of th 5-and & figures, 


you ſhall make a triangle of three lines equal. corhz three 
ſpaces HE; D E, D'H of the chird figure , 'and: you ſhall: 

nd the center O'of th circle, circumſcribed” abour' this- 
ti ole, | RE Fw LN TAES pry 

- Youſhall findalfo within che ground plot of ths poincs* 
HDEE, the points like to A 8& O' of the 6 figure or cur ,- 
which in this caſe come to be unired rogerhr :in.,on2' and 
che ſame-point O:-That is rofay, hwing found on? of rheſe. 
rwo points A & O), you haye foundalſo the other, becauſe 
they are united or gathered rogerh2c.ino one, 

So you have in the ſecond figure of the third cut,the ſpa- 
ces D O;and DT, for two ſides of a triangle with Rraighe 
angles or corners OD I, whoſe fide DT, lolds up the 
Rraighrangl? , and rhe fides D'D; and D 1, do contain or 

rehend ir, 6 30 dT het T | 
' Make this criangle ODI, with three flicks, or with any 
-othzrthing char maybe'ttrong and ſmall 'as' you will ,-ſo- 
thi you may ar your ned lengrheh che'fide I OOzfrom the 
rightangle O.? K Ser 
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E »: fot RIGS have 


ch DI, 


randy, Ty you DE uſe "oy reflans gular 
FE x0 F, andof the ſtick HI, contenryour' felf-only wich 

the three equal lengths E1.D I, HF, rofird our the point 
— that you may drawfrom chence a line cothe Point 
| B, without makinguſe-of any thing elſe to know if you 

A done exaQly or no , you can noc be ſure whether you 
have done well or ill, 

[Bur when you have rogether with.chat , either a fourth 
terigrh B I, or the ſtraight angle IO T, -that will ſerve you- 
to.ry-whether or no you have been exact i in your operatt- 
ons, for as concerning an effeQual execution, unleiſe you 
we from rime to time ſuch a. kind of proof , ro ſhew 
whether you have wrought exa&ly as you orght, you can» 
| => afſure your ſelf that yout work is as welllas it can be 


- One thing I muſt relf yo; that in ſome certain occafions 
according to the times and the placing , or according as the 
ſuperficies of your Dyal is,the ſhadow of the pin comes to: 
be of ſuch a length, and the extremity or end thereof ſo 

weakned , and Dd diminiſhed in ſtrength, and fo confuſe in 
rhe ſuperficies of the Det _ it is oy hatdto find out 


1 the 


| | Un ys do come to. A. 


E: the pin X'B, ſo fr 
| jc the p oor 
Al yo hare 
= pegs away that which you have layed, for the receiving 
of the ſhadow of the poin of the pit'A By *** - 
- This is ſuch an i= thing ro-conceive, and to.do, that 
1 will not youcht b> dere; molar ag 
more :' and 1 think 1 þ concerning the man- 
nicr 6F piatingtthe 
'the Wayes « rhe pl. ors <ehe* 11 
FR hours ipthe ſuperfieies oftheDyal;. Eien, 
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arexwodivers things, and: diffe- 
-. andhereis no ſuch- communi- 
as thar” withr rhem a- 
hs plaeeyFke Lear of cho 

rlurd ching that may. be « 


ont et WIXt TT”: 

The meane eaſt in ” == to be 
bs — EE ques the-axelrree of che | 
22 ; Dy3T, is a Ruker. 
be - 'You mult have therefore beſides  befides the ſoperficite and the 
4 2) f in ſame ITT at leaſt a Ruler, 

rule P* » which: rule 
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| To the endrhar this middle rute may ſerve you alike in 


; CE EG itions thar if 
ſanced in the Gyaee Belory, | muſt be as long as 


g - Spa wot 1 per; gr poop 


7 | theair, and ſuſpended 

| GS... 
+4 Thirdly ic 
th potbien - qe as far from the axelrree rod, as 


Baer oy oy p a crofte , m regard of the 


Figure '4, 
To all ſorts of People, 


of place this middle rule well . and as ic ought to be 
- berwixr the 1uperficies and the axeltree of the Dy» 
al | | 


» Chuſe along the axeltree rod B I, of the higher figure , 
ſome fit or convenient place, as in the point O, and niake 
a round and fixed ſtay in thar place , by winding , or tying 
ſome ſtrong thiyg about this axeltree rod, as the figure 

doth ſhew, | 
Tye aftring to the axeltree rod B I, by the means of a 
ring that may be ſo big , thar you may rurn the (tring with 


ic abour the axeltree tod eaſily, as the lower figure-ſhews..qq<- 


you ; Then wirh'the corner of a ſquire E D, in the lower 
figure , thruſt on the ring where the faring is., au pur- it 
cloſe ro this tay O , and holding, the ring falt berween 
. the ſay O, and the ſquice E D , ſer the back of one of the 
fides O E of this ſqures length, to the axeltree rod BI, 
and by this means; the other fide D O,, of this ſquire, will 
ſhoot out into the air like a wing fromthe axelrree rod 
'B 1, then {tretchout the (tringina ftraighr line. from the 
ſtay O. of the axelrree , long the back of the other fide 
O Dofthe _ And holding ftilLin this manner the 
ring cloſe to the (tay of the” axeltree , by means of the 
ſquire , and the back of one of the fides joyred-at lengrh 
to the axeltree rod , andthe other fide of the ſcuire like a 
wing , and the firing firetchr our.in a fraight line along 
this wing , turn both-the ſquire and the ftting altogether 
_  ftillinthis ſame manner abour the axelttee rod, as the 
- lower figuredoth ſhew. "4 Ras bh 
-  Andin turningthem ſo, gowith the ftring which you 
- may leugthenor ſhorten at your need , to ſeek or find out 
inthe ſuperficies of rhe Dyal , thoſe two places rhar- are 
- fartheſt one from another, in wank this firing ſo ſtrerchr 
I T: ; our 


Fig. 14» To all forts of People. "5 
our may meet the ſuperficies of the Dyal , as you {ce here 
When you have found out thoſe two places that are 
farrheſtong from another » in which this (tring turning in 
this manner with the ſquire along the fide like a wing , 
may go and meet the ſuperficies of the Dyal, as here the 
places Gand H | : 
_ _ Make with maſtick, or piaſier, or. cement, or ſuch like 
uff, a lirtle knob flat ar therop m each of theſe places, as 
for example , one in Gz, andanother as in H, which two 
knobs may ſhoot out of the ſuperticies of the Dyal, in ſuch 
ſorr, that you may lay a Ruler on the top of them , going 
from one of the knobs tothe other , as you ſee here mthe 


lower figute. 
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Figure t5, _ 
.: Toall ſorts of People. 


VV: you haye this made thoſe tic: knobbs G , 
V .. YH, inthe lower figure z'take the ſquire again and * 
the tring , and ſet themx again cloſe to the tlay O, of the 
axeltreerod , as you know they'were.  - -— |» 
And make them go about again' as before , both roge- 
ther abour the axeltree B I, and while: you are turning a- 
bour.,- the ring will fall right over againſt the rwo knobs , 
ſhorten orlengrhen it ſo, tharir may go and touch a point, 
at the top of each one of che-rwo knobs, one after another; 
VIz.a point as P,at the top of the knob G,and a point as Q» 


at the rop of the knob H:, and'mark-rheſe rwo -points Q_ | 


and P,-upon theſe two knobs, 

When you have mark'd two-points inthis 'manner , ſer 
a Ruler in the lower figure upon theſe-two- knobs , and 
place ir ſo,thar'ir may paflſe from-one 'to the other , 'by 
thofetwopoints Qand P, and make the Ruler faſt in this 
place ich cement; or-plaſter, or the like, invſuch wiſe thar 
w may not ftir any way. ” {© - 
- And this rule ſoptaced-z.is the' third and middle piece - 
- between the ſuperficies; and the axeltree of the Dyal , by 
means whereof'you ſhall cauſe, as -I ſhall ſay hereafter , 
chis ſuperficies and this axelrree ro have what communica- 
tion-ſoever you pleaſe one with another: ' IO Y 11 

After'you have þ aced this middle rule in this manner , 
berween the ſuper 


cies and the'axeltree of the Dyal. 
* - |; Confider thar in France now they teckon 34 hours , for 
_ .one-dayanda hight}, and that rhefe'24 hours,” are divided 
\ In twice twelve hours', and that every one of theſe 12 
| hours is ſubdivided in twice 6 hours. 
... So thatin the 24 hours of one day and one night, as they 
. 4rehow-reckonedin France, thereare two hours that are 
each of themof 12,thar is to ſay, one hour of 12 in'the 
middeſ of the night , and another hour of twelve ns 
| midde 
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»8  Toallſoris of People, Fig, 15, 
middeft of the day, theſe two hours of 1 2, ate called mid- 
night and midday , thentherearetwo other hours , each 
- of them of 6. viz, an hour of 6 in the evening, and another 
of 6 inthe my | , | 
Where yow mote,ther both the ewo-hours of 12 , 
and the two houts of 6, come alwayes to meet together in 
oneand the ſame'line , though ir :may be humrbened if 
need be, viz. the two of twelveanone line , and rhexwo 
.of 6.inan-other, F | 
 Andyou ſhall know, that it is ant infallible thing , that 
_within the Compaſſe of the ſuperficies of the Dyal where 
youwork in, if youhave placed the axelcree pretry'near- ir, 
there muſt-needs be eicher one of the thours'of 1:2, orone 
of the hours of 6,and ſometimes they meer there:borh .ac 
.once-, that-is to ſay» oneof the hours of x.2,and one of - 
the hours of 6, 
There be many fituations of ſuperficies of Dyals, in 
' which, within the Compaſſe, where | one may trace in 
the hours , there is only che line of the hours of '1:2-, and 
there is found not any one of the hours of 6, and others 
in which there is found only rhe line-of the hougs of 6,and 
not any one of the hours:of 7.2, Bur there is no-Dyal 'in 
which,wirhin-che Compaſle where itis :traced in, bur the 
hours of 1 2, and any one of the hoursof 6 are found inir , 
I mean that one mayfindin it, either one or other of the 
hours of r2,and of the hours of 6, iby -ſertting the /axel- 
treenearenough'to the ſuperficies of \the-Dyal. © 
And now fince you areſurey'that there is-wichout:doubr 
mm your Dyal, elther-one-.of 'the hours of 12, or one of 6, 
You ſhall begin-coiſeek-inic , tfirftthe placeof thar ſort 
of honrs'of rxy2lve or of fix. thatimay bein ir, 
.; And when-you-have found the-point,eirher of one of the 
; jomenof fix, or of one of ewelvez. You ſhall find after- 
- wards the points of the ocher-hours., thar:meer: with irin 
the Dyal - ir is nat Ini SR the poinr, 
of: > a | Y orof 12,youwlll, 
and I will ſhow you twownyesobſee :Shem ouryborh - 
- oneafter ———_ that en gs the 
- Dyal, you'may/findchemrourboth'chere2if you will , 16 
5: ' t 


Fig. 15. To all ſorts of People. = 79 
they ſerve for a proof one unto another , if you haye been 
exa& in your operation. 


That you may finiſh your Dal as you ought , ſeek in 
' the middle rule the point which is there to found , el- 


ther of the hours of twelve, or of the hours of (ix , for ic 
is ſer there on purpoſe to ſerve for that chiefly, 

For examylts, ſeek; aur firflrin- in the point of one of the 
hours of (it,. asFam goingrofliew, then I will ſhew you 
rh2 way to find'one the point-of one of the hours of 12, 
and afterwards:L will ſhew yowhe: way to find our the 
points of allithe eeher hours efthie Day. 


" ſeek © pn in 40 oe rule, | 
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MX at your diſcretion in the rule P Q, two ſeveral 
points M N, and conſider che point in the middle of 
the body of the axeltree , cloſe by the fy©O, 
char is the Point about which you have turned the ftring 
wich the corner of the ſquire, You ſee there three ſeve- 
ral points perry _ __ viz, the point M, and the 
| int N. in the middlg rule ,.and che point. Q, 1p the mid- 
| Eo the bod of the axeltree rod, cloſe to the tay, And 
"w_ ſo having thoſe three points fixed, M, N, O, you have by 
= this means th? three ſeveral diſtances, viz, the meaſures of 
the diſtances that are from one of theſe three points , to- 
the rwo others, viz, the ſpace or diſtance from the point 
M, to the point N,, the diſtance from the point Mto the / 
point O. and the ſpace from the point N,to the pojnt ©, /_ 
Remembertwo things, one is,that the point O,is inthe © ' . 
-Wifdle of the body, rthar ſay of the bigneſſe, and nor | 
m the our fide of the axeltree rod, The other is, that theſe 
two points M N, that = have mark'd at diſcretion in the 
dens; are not for all that certainly the points of 
hour , andrhat they are to ſerve youto find out - Oro 
of hour , and perhaps they may chance to be ſome of 
them ; and may be not , and perhaps you muſt 
wy them out after you have found out the points of 
£ | 
This 


nm wet Tom the PO1 | 
N , and with this ro. ſome place that is-flat or 
ſmooth , and ſer borh-he feer of your Compaſle therein 
FE Li Tab penl og ye Tt 
ele ewo points, araw a (tr: IN > aS TONE at 
EE re a 9. 
Then go back to the Dyal above , rake wich the Com- - 
paſſe the. diftance yhich-is from the-poſnt M, to the a 
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Ale of the bigneſs ofthe: axeltree. cloſe by the-Ray. O; 
07 oe vgs wy Take the; dj . which. is. from, che 
he axles rowaxds: the Ray O ,.and adde 

_ PIE of che che higneſs;of the Axeltree ;- and with-this 
ri M ©, come back a tro ir hong 61k ſer one ef the 
Tn the Gompeſi ro the. foint;M., and curning this 


fot abou trace with the other foot a 
crooked like a woot te Dkepyha figure |; above, 
x e again, wickryour the ditance. which: is. from 


| the poins Nets the middle of = OL nga of the axekree 

ſe bythe (ay'Oz and with this 4 et back ro the 
. lower gue» pe es aged Grapes, to. the 
. point. N , andcurning.chis foot upon this-point N:s/ trace 
ſo the cata Fe worer, crooked line |that may meer 


'wichiþs och Om pants a Ds for-ir, muſt mee wich- 


It, x4 Tr 


Thenope per yout Compaſs at diſcretion , "rather more 


than leſſe., F and ferooe of the foer of rhe Compaſs ſo.open 


-af diſcrerion roithe:point O!,, and turning.this foot of the 
C CompalnponrigponeO , trace/wich rhe: other foot; a 


R.G\SHyGobackto Gps rye figure above, 


Ft the-rule QP , the diGance 
Which 1 es a ora pay pens -of 6 


hours; andyirl IT nn. der ane ;..06 ; 6:,:come _ 


back ro the lower figure , ſer one of $ or feet, .of 
the Compaſs upon this point M ,. go and mark wir 


the - 


other foot in the line M, a points 6;of the ſame fide up- 


on the rule, 

And ſo you _ it = no» M N, one _ the _ thing a 
as.you. have.in Dyal in the middle ru ©, viz, the three-- 
points MN and 6, of the Tame di , in each of theſe - 


two ſtraight lines; 


This being done, draw in the-figure below by the two- 


- 


O ind 6, a ſtraight line O, 6, which may divide the 


round R G SH, in two halfs RG S, and RHS, 


- Open the Compaſs ar your diſcretion » and as much as ' 


the ſpace will give you leare, and keeping 


your Compaſs 


ſo open at diſcretion, ſer one ofthe feet to the point ' : 


_ and turning this foot upor this point S, trace with'the Fo 
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Ne: take michrhe Compaſs in the figure above , the 


[pace from, 6. to. 5 and with this ſpace go to che Dyal 
wo I rs 
ro rhe poine 6 andrkeeping t of che Compaſs 
this point 6 , go-and Mark.wvich the orner foot inche EY 
dfe rule another point 5 , and: by this. tneans :you ſhall 
rranſpore with your Compaſs rhe ' &, '5 tron! the 
line of the figure above ,, which s your table, or 


te he ain in the.Dyal of the ww ane L_— 


ſo.accordingiytake with 
every one of the 0 r ſpaces, 5,444 3 53 32»2, 1,1 5,032,015 
how ha wyaey _and bring themrin this: manner to 
Lu dd S__ lower: Dri a the 
fr, 


r with i it, becauſe thar 


'I will nor trouble this pa 


bo ain 'of ir ſelf :- And youſee well enovgh, whe- . 


ther che of the axeltree rod will fall upon this 

L Por feb won the beginning of the 

orelſe in the evening about the ſhutting up of the 
| Fc > ek means you may ſee well enough , whether 
the hours of your Dyal are of choſe ef the forenoon, or of 
eririe ro-markthem accordingly , vs 
pea he 
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two hours of x 2, 
anrs of 6, youare but rs 
_  Fbe Came rhing has F 


ours 


of 6. 
When you 8 ſo ecand rted I. incs of oe, 
from: eager: foc 4 re: above 2 the 


lower figure: u he ful ;? That which O 
do;;:is to thaies 'of hours ' from boi mid- 
Re, dlerule., inco the ſuperficies'of the Dyal in the manner 


following, and totrace init afterwards $ the line of the 

hours; asIwill ſhew your!!! 77 00 nh OT 7 on 
You ſte» there arerwo' 'Arings'tyed atk 

in de ne beon redo of theſe two 


Far 28-you can one from anoth: a , then 
| take one of theſe rwo ſtrings',' as that yg trom 
8 the poincR; carry ir firecchr out in'a'd Fn from t 
WE. axeltree. rod, toone of the poinits © that a Ih 
E + Inche middle culo% vorermplein | of 


b- ; and markinthe nap i 
= in Ne ring hiepoim Ren 
u ſhall chis point of' 
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How t0 trace the lines of the bours upon-the ſuper- 
ficres of the Dyal, bs 


F the two rings, fig, above, that are made faſt to: 
che axeltree rod , ſtretch our one ina ftraighe line , 
from the axeltree rod, as from the point R to a Point of 
hour of the middle rule , as tothe point of hour I, and 
holding this ring ſo Rrerchr , take the other 'or ſecond 
ring comming from the point S ,. and ſtretching ir like-- 
wiſe ina traiehe line , make it croſſe over the firſt ring. 
BI, amdlerirronch it without breaking his Rraight line,. 
and ler it go in a ftraight line from thence, to the ſuperfi- 
cies of the Dyal as to the point D, and mark the point D, 
In the ſuperficies of the Dyal , wherein this ſecond' 
firing ſo-carried , comes to- rouch it ;- them make this 
. ſecond ſtring to go: and tonch again the firſt in another: 
ce,. and with this ſecond firing go- and rouch in the: 
e manner, another point E, in the ſuperficies of the: 
Dyal E, And ſo: remove this ſecond firing. along the 
- &&fring , as many times as you ſhall-have need ro mark: 
any ſeyeral-points, as Dz E,. L, in the ſuperficies of the 
Dyal, to trace the line of that Hour there , then'draw a line 
as fine and delicate as you can by all thoſe points D E Liin- 
the ſuperficies of the Dyal , that line ſhall be the line of. 
that hour I, | : 
And afrer rhis manner Fo ſhalt crace in the ſuperſ-- 
cies of the Dyal, the lines of all che other hours char are: 
in the middle rule ,. and your Dyal will be finiſhed.. - 
. The lower figure ſhews youto the eye , how:thar afrer- 
have tranſported as above ſaid , 2ll the poines of hour 
the middle rule into the ſuperficies of the Dyal., you 
may take away this middle rule La two: knobs U - 
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To all ſorts of People, 
ſ \ Frer that you have placed the axeltree of the Dyal as - 
it mult bezif you defire to find the points of the hours 
in the ſuperficies , with ſome extraorainary inſtruments , 
that which is the plaineſt of all viz, a round flat plate, and 
{Uf, as of tinn'd yron,or the like, and divided into 24 parts 
Equal one unto another , and ſet up in the manner of a ro- 
runda or whirl , by the ſquire , or with right angles abour 
The axeltree of the Dyal; as the figure. below. doth ſhew , 
is the moſt common and the ſhorteſt way of all. 

The figure H, ſhews you this round alone, and how it is 
open of one fide, that the center thereof may be placed 
with the center of the axeltree. 

The 1, figure ſhews the neck that may be applyed unto 
this round about the center , to the end that one may with 

/ this neck, ſer the round tothe axeltree of the Dyal by the 
ſquire , or with angles f{traight between themſelves, as 
- . you ſee inthe ſecond figure. | 
. > When you have thus ſer this round to the axeltree of 
the Dyal , the lower figure ſhews you how you muſt place 
the firing of the plummer , hanging upon the axeltree by a 
point of one of the diviſions of the edge of this round, that 
= oy oive you the points of the hours in the ſuperficies of , 


The rings which comming from the axeltree paſle af- 
terwards to the points of the diviſion of this round in it's 
24 parts, ſhew- you , how you muſt afterwards bring the 
ſtrings from the axeltre, by the points of the divigon of 
this round in 34 pitts, equal to the ſuperficies of the Dyal, 
that you may haye the points of the hours in this ſuperfi- 


cies. 

The ftring L S,X11, thar paſſeth to the ring with the 

plummer RS , gives the point of the hours of 12, The 
MA: Pring 


way of tracing the 
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© To all forts of Propls' 


VV yon have brought, as I have ſaid , by means 
| of thus rotundaand the ftrings , all rhe poinrs of 
the hours, into the ſuperficies of the Dyal; You may take 
away the rotunda if you will ,-and make an end of tracing 
the lines of the hours as before with the ſtrings , and by 
means of the points of hours , whick-you have brought in- 
tothe ſuperficies.oſ the Dyal , as you ſee inthe figure be- 
{ow , theline D ELKPQSYIZG. :( 
| Andfor this purpoſe by mens of the” ſaid m—_ » Cat- 
ry a firing in a ſtraight line from the axeltree+rto+rhe- point 
of hour, for example I , and holding ir there fretche in a 
fraighr line , carry of one fide or other” according to the 
occaſion, an other firing comming alſo from the axeltree, 
as from I, or from B, that may go in a raight line as far 
2s the ſuperficies of the Dyal , and ſer ic go and rouch, and 
crofle over the firing I R , ſeveral rimes 1n ſeveral places , 
and ar every time go with this ſecond ftring to touch.and 
tnark a point inthe ſuperficies of the Dyal, uncil you have. 
enough, -as you ſee the poines D, E/L, K,P, Q,Y, 1; Z,G, 
and carty.by theſe points aline feerned , that ſhall; bez 
line of hour.,; do the like forthe lines -of the .other hours, 
When you have mark*d-in the ſuperficies-of the'Dyal , 
a point of every one of the hours that are to be found mn'ic: 
: If you defire totfrace women's hours every one at 
once, wichout making uſeof rhe ſtrings; av in" re 4- 
bove , you may do it when ir is dark, as by night, w— the 
light of a candle, in thar manner asiriis-expreſtin the low- 


| er re, ; 

Se Sirohe behind the axeltree rod of .che Dyal , and 
turn the ſame ligitabour this axeſtree + untill rhe ſhadow 

— Of this axeltree cone to one of the points of hour 1, and 

| | | Trace 
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Did not intend to burden mymenibry with any thing in 


- . 


matter, but with'Monflevy de Sargwes miverſalhles HE 4 
the; placing of the! axeltt6e;” and For the- tracing 1n"'a” no”, 
yal the hours after th2 French- way , without medling- - —_— 
with the reſt , which is more curious than uſeful: 9 
Bur.tofollow'the advice of many confidejable -perſons 24 
whom I do honour, . Ebave ſer down alſs the way.to mark , - 
that which is conimonly called the.ſigns : The hours after 2 
' the Iralianor Babylonian way: The tours after the man-- EY 
ner of the Ancients :- The eleyations of the Sun above rhe 
. Hoxizon;and'the rifingoftheſames en 
Andfor as much as-none can do any of theſe things unt- 
verſally, withour uſing theſe inftruments more or. leſle ; 
This table following-ſhews to the eye all thie pieces tha are; 
uſed in thoſe ſeveral orcalions. Theſe inſtruments are firſt a 
circle half circle,or the quarter of a circle,which isall one>: 
which is made to turn about irsDiamerer ſer faſt in.it's due 
and conyenient place,or down rightezas in the fourth figure 
ot level, as-in the ſecond or hard figure, or elſe inclining 
or hanging downward , as inthe firſt figure, 
The way to make this circle ro moye inafl kinds of po- 
firions,:isto ſet two rings- in it's Diameter , through: | 
which one may pur in a ſtick raight , -round, and ſmooth, _ 
ao RATE con may turn roundlike a ce reg | 
abort his needle'or ſpear, as in the ſecond figure, and.there 
muſtbewithirthoſe ©0p rings, a ſcrew to faſten this cir- 
__ that place, or (vhick way'ſoever you will have ir co 
The flicks or rods are repreſented” by the 5th. figure, 
with a forkat the end of every one, bored in the cheek-,to 
pur a ptnthrough, as you ſee, rhat one may be ſer plum or 
down Tight , and the other leyel,: being made faſt at one | _ 


i purpoſe co leave he cener O, and x 

be hap ora t Ld | y & prece-t 

this circle may turn freely abou the forked end, 

to ſayabour hy center . without any let or hinderance. ar 


 Figuety, 
How to mark the Sigus LOWS. 


Gr Footage : icular to the 
» 23 ; for example 
from s towards t , and*as miuck. from. $-t: 
the ſtraight line r, rt, make upon Dia t,r,a half, circle 
tzr, r axe Joya pr pron we crcle-infix e- 

' qual parts, as inthe points that you' ſee there 3 draw - by 

omen neman « the halfcircle C .c:$r U,ſome Rraighe 


fa-rhe Rraight hne-r,t., 


be perpendicular 
nn epho gae theipointsthar rhofe ndi- 
cular have made-upon < of the half circle C = rD, 
ſome Rraight lines,as you ſee that firings ſhew you, and 
withthoſelines. our. ſufficiently. 2 n ſhall mark che 


figns in the D ſay. 
You ſee that the halfcircle is cur- -checon! or madethot-. 


Jew from the poine P; tothe poinr Q.3- round' about the + 


center O,according to the circumference P Z Q,z which'is 
notch'd alſo inthe poines that-youſee in it , .whichare be- 
m_ eh of rg carcle ; ol a — pat O; 
theſe natches, aret 2-purpoſe to! 2 {fring up- 
on them, infteed of bringing ir from the.center O. 
Therwofi $7 ym $.4.5 r b'cz, both on the 
right and:;ontheileft fide of the half circle. Ct s tr D > .ſhew 
as you mon oudge bycheir Jerrers or coars , each-of 'therh 
one halfof cage name nar” CrsrDP, 
which ever 


C Fs ya 
þs..cyuv 2 3 en hoadges *of 'the two half cirdes, 
the ſigns as you ſee , which T could noc doinche 

ml iu icon conn 
- | Fhe lines comming from rhe pointst2 38, $457, 
O towards 


Er Ggure 2 below, a half rele both thin and Riff cr 's 


w, Ln than. each half of 'this fi-*. 
oe;c by and ſome. 


98 " How to mark tbe Signes. Fig. 23 
rowards the loweſt patt-o or 'plate , comming 
——_— other , goand leek the alone of Crs —_ Cit - 
clet 33s Eye; erween 
thoſe ar Docfananl, | ck them 
there in the ſame order that you ſee — doſe by theſe 
rm ine ppm anday other on © 'otlizc 


Andby this the ſtraight line of che half circle 
2 35 4 5 TI, which from thecencer of the half. circle 
paſſech-ro rhe points » is char -of the ſignes of Aries , 
and of Libra; chat which paſſerh tothe pomr 3 , is chat oc 
Taurus , and of Virgo that which: rothepoine 2, 
5s thanws Qarinionds Vatinm,ambaBies 5 charwhich 
paſſerh rothe point, 3s that of Caneer char which paſ- 
ſerh to thepoat 'r, Is That (of | mus ; thatwhich 

paſſerh ro the 'poinr "us 1sthar Sagirtarius and Aqua- 
rius ; ehac-whecly wi — 24 ar is thar' of the 


Wo gies bez, ſhew 

$/2.3.CBETE ,'v IT DCE 5 you 
alſo that wit 33cper, ores ſides 
with 64gnes.monepart , :and'6 others theorher part , 
youmay dothe ſame thing as well as with the half cir- 
cle , by tuming this quarcer -/ of 'ciecle,as you ſee in the 
manta Wes once of -one fide , "and 'once of tHf'o- 


Ifhall foralt char c ſpeakeo you hrages as Kyou had che 


kalf circle in your hand. 

Thereforewhen you willmark rhelines of the fignes in 

he nt of the Dyall., The firſt" ſhewes you 

you muſt ſer up your half circleiwi axeltree , for 
roiturn it abour the Without going upor down along 
the axelrree, 

Thefirſt figure above ſhewes how you muſt make your 
half cirde, viz. abourche axetrree, ſer thenithe half cifeſe. 
an ag 5og ofche'Dyall, as you ſee in the figure that is 

rthe fir 


, Tye a ſtring with/a fooſe knot, zuſtin'the center of che 


Tutn the half cicle abour the axeltree , cauſe' at thz 
ſame 


Pig 23- | ug ming fame 


ſame time gr 6: from che nes , to paſſe 
one of the lines of gnes It ror 
yen as need ſhal{ requare bn touch wry Sri a 


many ſeveral'poinrs in ry fuperficies of the Dyall one 
after ap other, . 

Draw: fine" ſweemed:, by ail thoſe, poincs 3 and ix is 
the line of the ſignes tha 208 marks along the ſtraight line | 
of the half circle which the' firing doth cover, in turning. 
with it about the axeltree. 

, "Do CE Dont foy..goacy Fine hs fignes , mark _ 

int o drawn according tothe 
7 a 55h cd Wot the Country and of the place of the 
patent iy figure ſhews,, you have marked tke _ 

In the 
——_; ſtrings could not come from the center ,- 
faſten them with a knot to the beames » comming from. 
mo center ,.in the mpches or clefts of the circumference 


Ser a button or an othir mark in the axeltree, i in the 
wg where the -center--of the half circle Cr srD hath 
en, and the ſhadow of the button will. OS 
ths fio 12ne that the Sun i is In... 
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 » Tomarkthe bourks ofter the Italian alien 
 _eBihlaiwvg.. 


*#TPHE firſt figure ſhews how you muſt ſer on/your 


1 half circle , and how to make it rurn about Wn: 


axelrree, ie 7 G 

Moreover, the line NOjſhews you what kind of finds: 
comming from the center O of this half circle , you 
— & uſe of , 'in making the half circle co turn 
. . When you have drawn the lines of the houres after the 
French way at length, in the ſuperficies of the Dyall, as the 
figure below doth ſhaw. | 0 

' Seton, 'as the ſame figure-ſhewesyou alſo,the half cir- 


"cle Ot rrothe exeltree of the Dyall with a ftting ON in. 


it's center, 
Lec this half circle down right or Plum, .and 


when this half circle is juſt down and ar teſt , draw the 


firing ON , ina ftraighr line comming from the center O , 

and clofing with the half circle, in ſuch ſort as it may go, 
and rouch ir all at length , turn this ring as a beam of 
rhe half circle abour the center O, till ir be very levell,as 
_— -, WJ ſhewes by rhe ſetting on of the Carpenters 
evell A. 

When the firing ON is fretcht out very leyell cloſe ro 
the half circle, mark exatly upon the edge of this half 
circle , the point wherein the firing ON roucheth ir , as 
doth the letrer E. CL a 
. " Fhen ler the half circle turn about the axeltree. 

Make in the ttean time the ſtring ON , to paſſe by the 
point © » Which you have markr upon the edge of the half 
circle , and making it ſhorrer or longer according as need: 
ſhall require, go and couch with this firing many ſeveral 

| points 
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 F44-24, How go trace, Ofc," x07 
' points one after an other.in the: ſupetficies of the Dyall-in 
divers places, a L$ MY or Pye HU 
Draw an obſcure line by thoſe points,as you ſee the lirig 
bowed oor crooked, 23, 24, 1» 23 3» 4, 5, 6 , and which 
reacheth beyond the axelcree towards h. © © | 
This line croſſeth oyer the ſuperficies-of the Dyall , our 
of rhe Equino&tial line P Q., and meersby the way all the 
lines of the houres after the French way, as you ſee ir doth 
In 23, 24» I, 2» 34, 5» 6, ; | 
. © There Remaines cotrace the lines of theſe houres afrer 
| the Italian or: Babylonian way in the ſuperficies of the 
Dyall and when you know hoyy to trace one}, you ſhall be 


able alſo to trace the other, - | 
'\ Thereforeto trace a line of thoſe kinds of houres , 1c 
is matter which you begin ro trace firlt; Count upon the 
EquinoRial line PQ fixF paces of houres equall , after 
the French way., one aftet another. as from XII, to VI. 
Afterwards follow the lines of the hovureg, after the French 
way, that:gafſe by the points XII, .& VIthetwoextremi- 
= of Shetys paces Fc ns tothe aprei ting of 
which you have f e place, 'by turning the ſtring wit 
the half circle about the axelcree by the poine rt , as yau 
| ſeeras farre as the points 24. And 6. 

Take conveniently in theſe two lines of hours after the 
- French way., Ineach of them one of the points Wherein 
It meets with the .EquinoQtial line P Q, orelſethe ſaid 
line found with the ring r, 2, 3, 4, 5, 6, that is toſayin 
| one, thepoint that the line placed wich the firing makes 
inir , andin the other;the point that the Equino&tal fine 
makes in it,for example, Inthe line, X11, 24 , take inic 
the point 24. Wherein it meets with the line found wich 
_ the firing: and in the other, VI; take init thepoint VI, 
wherein it meers with the EquinoGtall line. 

Ser either a firing or a rule by theſe two points 
ſo taken 24. and VI, as you ſee the line, 24. 6. 

Then with the firing comming from the center of the 
half circle Q go razing or laying even the ſtring 24, VI by 
making ir longer or ſhorter as need requires ; as you ſeen 
O, g, mark many ſeveral points in the ſuperficies of rhe 
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[I as thei rficie! of che JJM more Gr 


rs an obſcure Ju by chi gokied 24; &, VI, art it 

- will bea line of houtes after the Italian of 1 yloniat way, 

ets Sula hevit out he; o the 
The &r e ot 

Ke both _ eneand ofrhe bor f lp _ 9; to go 

and place of one” part-of other aecording ro rhe occaſion; . 


the lirie, 48 2 3 ; 
- Cray. 1 OR line ; as frjig be O:q, which- 
-- maytum abour the cetiter O', and be pe ro the 


| Axeltree BI, atd you hold rhe half circle with this fitaight 
tine, ſet one at 2 convenithr ot re#ſonable diſtance froth the 


ocher +: And lec ir be alwayet exaftly of the diftance of fix. 
hours after the - — Firſt of all» this fiting de-- 
ſcribes rhe Equito&dalitie in the ſup cies 6f rhe 


ly what one of cherwo; cicher the half: ker 

the ie 'k fourhd i he'of the poitits of the 

. kours vE.rfie r, th*sther is. likewiſe fond in it, in 

| a other police 6F hour , then drawing ch a « litfhg corn-- 
mg.from -rhie center *, 2 ſtraight lime thar may gofrom 

che- point , ast,, to the erid'ofth nrlghe line Yq Which - 

y6u "halt Fo drag with this. made ſhotter or 

__ .,,: age; requires, an{rhirk- forte points of line 
We & hout ; oO ch Icalian 'ob Babjlentm way in the ſaper- 


_ Se Ry, fi Dyall; . 
LOT” =: gy ets king purpsſ: there is north fo eafie as tohave 
KS - 4Tirclz6f Ponder thi: iy b: ficted torht hiffciccle , 
Log 2 and Ti hows may he FRAGE A TR IL made for- 
"I - R's hours 
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Y Oumuſt know firſt that it would be yery troubleſome 
- 'R rodraw in the ſuperficies, of che Dyall., the lines of 
this kind of kours-in ſuch a thanner Js rhac hey minke 
be -alwayes juſt and right in*theory, , all the year 


therefore it is ſirfficient 'to*draw them; juſt by de- 
monſtration in three points onely, viz, in their poinrs of 
both ends, and of the middle, whichare the points of thoſe | 
circles that a the greateſt above the Horizon being 
parallel to he Vion » and of the Equator ir ſelf, 
.--- The- it-may » and rherefore it maybe ſaid, 
that rhelines of ſuch hours traced in this mariner are falſe. 
in the reft of their length, yet Curiofitie makes them'paſle. 


'..'Wherefore to matk'chis kind of 45 fo ; 
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_ .  linegof hours,” 


The higher fignre- 4 ſhewes which way you muſt make 
this half Circle ro urn abour ,-v:z. abour a ſtraight axel-": 
_ line placedlevell in the center's the Axebrree of the - 

nd tobe ſhorr, ſet up and make very faſt a-rod ina 
Araight line paſſing ro the center O,ander it be firſt within- : . 
rhe joynt of the axeltree rod, ſecondly let ir be level;as rh. "8 - 
figures do ſhew of a plummer P, and of a level A, this be” Fenn 

ing done; tye ſome rings with a looſe knot to this rod ſo "INS"; « 
levelled N Las you ſeeNR, andLT. WIG 0 
Take the ring from about thecemer© , Krerch ir our | es 3 
in a dizeRt or itragght line from the center O ro-one of the SE 

| points elk 


of hour , after the French way, of the EquinoRial | 


of the Dyall;for cxamplero he int of 1 hour, as 
_—— %Y (AY 


with chem , 
ficies of the Dyall; as T] 
Draw an obſcn | 
manner of the Ancients or the ews, 
cr hours and halfhours of the 
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teenie og 
age hours continually ar 
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How i mark the Elevation of the Sun 
_ | abovethe Horigm, © 


P 
” 


IHE higher fig. 3: ſhews which way you mull turn 


& the half circle, v:z, about a Rraighr axel-line hanging 
down right, | | 
* Setup your half circle , ſo that ir may rurn like awea- 
ther-cock abour a rod hanging down right, or plum, above 
or I” the axelcree of the Dyal., it- macters nor 
ci, | | 

. VVhileſt you turn it thus as it is above ſaid, cauſe in 
the mean rime the ſtring comming from the center Oro 
paſſe by one of the degrees of the edge of the circle ;' and 
make-the ring ſhorrer or longer as need ſhall require}; 


mark wich ir many ſeveral poines inthe ſuperficies of the - 


Dyal; according as you ſce thiem rank one by an other, in 
fout places: -— + : vary 4 

Draw afmall or obſcure line throughall-rheſe points , 
and this will be one of rhe lines of the Elevation of che 
Kun, x 
Count the Degrees in the edge of the circle, beginning 
af the firſt of the bear which ws level; and tndiage the 

_ 90, Beam whichis down or plum, 1-01 
Mark in thefline of the Dyal , the nnmber of the De- 
grees of the border of the circle, where the firing paſſes 
that hath mark*c the: points of rhar line , and ſo of all thz 
ethers; and the ſhadow of the bucron of the axeltree which 
ts in the cenrer of the circle,will ſhew the Eleyation of che 
Sum above the Horizon, * .. ; | 
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T* E figure 2 abeverthews; how. you mult place rhe 
> RK half circle, viz. parallel onto the Horizon , 1 would 
BEE og not put a. levelto: it, toavoid: confuſion, It ſhews alſo 

rhat one'of the Diamerersof the circle muſt be ſer within 

the-center of the Dyal;that-is ro-ſay ,' thar it muſt go di- 
3 rely from the ſouch co'ths-North , and accordingly the 
-- _— which is'perpendicular ro:1r,” wilf go from Eaſt 
by ; to-W ; * "8 . : 


"Whenyourtirgle is ſet faſt in this poſition, let a plum- 
mer'op in the lower figure hang from the cencer O, _ 
- This being done;from each point.of Degree of the edge 
of che circle, as from'x and from2;mark-with a firing XT 
or ZR.many points in tne ſuperficzes of the Dyal. _ | 
* ©” Draw a'ſmall or obſcure: line: through theſe points, as 
TY or SR:irts'aline&of theSuns Eaftrifings;:: p 
bs | Mark-in it che/miniber-of Degrees of the point of the — 
bi circle from-whence the firing comes, according as you will 
—— - count: them, ants rare from the Eaſt, or-from the . 
E : - South.” And ſs of all rheorhter Begrees accordimgly, 
=. | "Andthe ſhadow of the burton O will ſhew which way 
= . rhefightsf the Sun comes upon the Dyal.../: - /; -_ 
oa : .J will take hereoccaſion to tell you,! thar- if for ſome 
A - -Teaſowor other, you:could obſerve,,-mn one and the-ſame - 
| day; bur two -of the 'Sun in; Read of 'three, as we * 
"have ſaidin'the-placing of the axelrree in the Dyal , the 
declining of the: Sun'in that day, yill ſerye you ſor athird 
—en 08 - orelſe ar rr memo hr ae? I: an other 
+ Q1y.LMmean;you ma! findequally the plac the axeltree 
*by one or other of Hoſe maths hm mud ed 
"ſhadows ; and with '2 ſhadows; and the declining of the 
Sun in thit-day;and with ſhadows,two of one day,and rwo 
;F- an other ,*whichare three wayes thar come all to one. 


© 3% 2: es 
> © 


* 


4 


IVY OR 7 
FTIR IS; 


_ 
— "7 T rs 
f 3 jt Boa X £2 Mes; : 

M3 0 ra Rhee Dt ho Z PE AEE 9Þ BUR ry 
a i ws = dS Joo proth ix _ WY AB 
VCR ops «a $'Þ 7 3 CE AE oo; HIST? \< 240 $4 

_ TIE Kd 20 £7 WOE oy Worn 
E ' hs ES 


” WL» F2 LE i + SAS 4 ud 
Pas © 078, : ls 
* g ws n Fa LS 7% o 


SA” ON 
e rote 


I 0, 


»* % a 
_—_— — — A — 


_ EFT peo Ot ofa Tong Fd © HE PRE Se) 7, 17 ITT; SlFat'S at 
do nor ſpecifig in chis volum*theſe kinds of fix Dyals, ** = 
© - I wherein you may work wirhour knobs of middle.ruls £ | 75 nn 
"And where you may draw the EquineRiaf tines "trace = 2 
> our and divide the circle Equator :: in. a-wortd, where'you © - 
may doall:: yea and inthe very fuperficizs of the Dyal,  —_-:® Pol 
you may eaſily come to know them you ſelf , by putting - 77 0 
this Univerſall way intopraQtice. IS RN? bo _. 
© Here is onely a way how totrace out all the twelue lines , 
of the hours equals afcer the French way., in thz flac "5 ee OR 
'Dyals whejerhs axeltree meets the ſuperficies athware _ © | 1. 
in the ſpace thar you work m , ſo chit you ſhall+have:no © | 2 
need of a greater place. . And what 1 have already ſaid, - © 1 #7" 5h 
and what Lamnow going to ſay again, will-ſerve to find _ : 7:57 ee 
Þ* --out the wayto' doch? like in all kinds of Dyals univer- 
| ſally; ; (50042: ] F A, 5 | | 4 WY S 6 þ 
- When you have drawn upon your Dyal che EquinoRizh, We 
---finz M 12 M , grawn conveniently and divided the - 72+ on 
circle Equator Q_1% Q._ bring to the EquinoSial-ine,, 6 
th: beam of the x2 hours. Q,, 12.. Draw of both fides  - *., "36: TS 
of the Equator , and from the EquinoGtial line a Rraight. _ RM 
Tine MQ parallelrothe beam of 12, hours O 12. bring _ Be 
>. _ the beams ofthe other, hours rothe'$rft, which they ſhall - 
* _ findofthe EquinoQial inct : ndof MQ inc,d-g, Q». 1 ON 
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#-  Btingin the Dyal the-linz of the rwelye hours B. 1 2. 
draw by the point M o of the Equinodial line, and from. —_— 
the cenrer- of the Dyal Ba Rraight line -ML parallel ro INE 
the line of 'twelve: hours B 123 ; make upon this line EET © 
M-L-and upon the point M a triangle” L MV likes pe fe 

_ triangle in theaire OB 12. and let the angles of theſs + ”* 

*xriangles in the pomnes Land B be equal one unto an other, # 

ox ns ſpaces Mq,, Mg, Md, Mc. from the - 

ghe link M. Q.into the fraight line MN , wiz.:from. 
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